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 “Producing people who can lead, who can produce new knowledge, who can see 
new problems and imagine new ways of approaching old problems. Higher 
education has a role to prepare people to go beyond the present and be able to 
respond to a future which cannot be imagined” [Harvey and Knight, 1996] 
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This layout shows the curriculum development process and the different role players. 
The main players in curriculum design are the government, industry and professional 
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In South Africa, the National Diploma Mechanical Engineering for Technicians was 
offered in Technikons. After 1994, students from all backgrounds were allowed into 
technikons and universities. The institutions find themselves faced with students who 
had socio-economic challenges while technology was advancing on the other side. In 
addition to those challenges, higher education institutions were expected to provide 
education that was accessible, inclusive, relevant and responsive. The study seeks to 
explore and describe the impact of the changes in the education programme for the 
NDip Mechanical Engineering for Technicians from 1990 to 2015. Grounded theory 
was used to explore and describe the phenomenon. Data was collected through 
interviews, documents, research publications and the research journal. The findings 
were that the impact of the changes on graduates and teaching staff were minimal. 
The changes lacked vision and focus on improving the key competencies and skills 
of the graduates. Change management as a strategy was found lacking but the Olin 
College and Illinois State University strategies can be used as examplers. There is a 
need for a well-structured approach to curriculum development and should be 
approached as a project.  It is recommended that academic leaders be trained in 
curriculum development and change management. Future work could be to 
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Researcher Biases and Assumptions 
 
Qualitative research methods cannot be compared to quantitative research methods 
that normally employ the services of instruments to take measurements. Scientists 
and engineers are normally associated with quantitative methods; they use 
instruments for which calibration, scaling and repetition guarantee accuracy, 
precision, reliability and sensitivity. This approach cannot be mimicked for qualitative 
research methods. The principal research instrument in qualitative research is the 
researcher himself or herself. 
Against this background, the researcher is required to frame his/her own view about 
the study.  
The researcher holds to the following elements of a worldview: 
● Meaning is always created, not extant. 
● Values are variable elements that only exist as displayed by the individual. 
● Context drives all understanding. 
● Subjective experience in human actions is just as normative as objective 
experience, but allows for the other with whom one is in dialogue. 
● System theoretical-based synergism is required to develop models that 
encompass people’s shared experiences. While adhering to the above, I do 
not require that the following positions often taken by naturalist/qualitative 
researchers be accepted without contextual support: 
● Qualitative research requires a mind, body, spirit and environmental interaction 
perspective. 
● Intuition is a better guide than logic or exploited deduction. 
● Transferability is allowed, but not generalisability. 
● Exploration pre-dates explanation – in many cases these naturally occur 
simultaneously. 
As the researcher in this study, I need to highlight some of my biases and some 
instrumental blind spots that must be acknowledged: 
● I have six years of experience as head of department (HoD) in the Department 
of Mechanical and Industrial Technology of the University of Johannesburg 
 
xiv | P a g e  
 
(UJ). Outside the HoD experience, I am currently a senior lecturer in the same 
department and have been actively involved with the NDip Mechanical 
Engineering curriculum. The involvement included teaching some modules, 
designing learner guides, preparing documentation for accreditation, 
facilitating and taking part in curriculum discussions for the NDip and the new 
Bachelor of Technology (BEng Tech) degree. 
● While I was working as a HoD, the Faculty and the Department were involved 
in two major curriculum change processes: the introduction of the assessment 
of exit level outcomes (ELOs) into the existing NDip curriculum, and the design 
of the curriculum for the new degree, the BEng Tech. I have first-hand 
experience of the challenges that the Department went through during these 
curriculum development processes, and know how the faculty management 
assisted and also how the academics interacted to realise these changes. 
● I am aware of some of the curriculum development processes from my 
experience at UJ and Walter Sisulu University, where I taught for about seven 
years. I will attempt to ensure that my experience of curriculum development 
processes are not allowed to influence the study. 
● As lecturer and HoD, I am aware of internal processes and how changes in the 
curriculum are handled. I am also aware of some of the factors that trigger 
curriculum changes. From experience I know that nothing much has changed 
in the curriculum for the NDip, curriculum development discussions are not the 
norm in most departments, Engineering Council of South Africa (ECSA) 
assessors are seen as arrogant and the whole accreditation process is not 
viewed in a positive light. 
● Before I was a HoD and started developing the assessment of ELOs and 
designing the BEng Tech curriculum, terms such as the purpose statement, 
learning outcomes, credits, programme structure, articulations and 
assessment were never a subject of discussion in the Department. From my 
point of view, NDip curriculum development was a cut-and-paste process 
repeated from year to year. 
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● I come from a disadvantaged background and schooling; I attained my NDip at 
one of the technikons that was designated for blacks, but almost all the 
lecturers were white. I have first-hand experience of the perception and 
transformation that needs to happen among “white” lecturers about black 
students. The technikon was under-resourced and industry was not prepared 
to give experiential learning to students from the particular technikon. English 
as a medium of instruction was problematic; the lecturers were fluent in 
Afrikaans, but unfortunately, they had to teach in English and one could 
consequently see that they were also struggling with the language. 
● Students who had had no exposure to any form of industrial experience, 
including even small things such as repairing a bicycle or car, were being 
taught subjects such as drawing. Everything was abstract to them; my view 
was that not enough was done to reshape the curriculum to meet their needs. 
In those days, students failing a subject(s) and dropping out of technikon were 
supposedly proof that they should not have attempted engineering in the first 
place. Engineering education was a pie in the sky, taught by clever lecturers to 
clever students (this was the general feeling of the students and the black 
community). To crown it all, there was always the opinion that black students 
were lazy. While doing my NDip, I experienced a situation where the subject 
content was so abstract and there was such a degree of insulation between 
the students and the lecturer, that the students could not utter a word. 
● I did not experience the transition from the NATED NDip to the 360-credit 
diploma; the irony is that the 2011 UJ ECSA accreditation was based on the 
360-credit diploma. At the time I was already a senior lecturer. I recall that the 
subject credits were simply changed and I was told to put 12 or 14 credits down 
per subject, without asking too much. Lecturers simply complied. The timetable 
never changed, subject content remained the same, assessment remained 
unchanged and so on.  
● I subscribe to the notion that staff felt the HoD was the sole person responsible 
for any curriculum debates, hence academic staff were not getting involved. 
● The curriculum debate was not an active topic and there was no discussion on 
subjects in which students performed poorly or on students with a poor pass 
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rate. The purpose statement and learning outcomes were never discussed. 
The teaching philosophy concerning Bloom’s taxonomy (Tam, p. 3), learning 
styles, assessment methods or challenges the students and lecturers 
experienced were never  talked over. 
● I am of the view that individual lecturers were doing as they pleased with their 
modules and I doubt whether there was accountability of any kind. Academics 
considered themselves to be untouchables. I believe that it is possible that 
some lecturers changed the course content unilaterally without consulting 
anyone in authority. 
● I have experienced the marginalisation of black students when doing training 
in industry. In some cases, a black student could never get more than 50% 
even if his/her work was excellent. Some of these issues are not the subject of 
this study, but having interviewed the participants in the study, I was reminded 
of those painful experiences. 
● I know most of the participants.  
 
These are my biases; I will bracket and reflect on them throughout the research 
process.  
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Chapter One: Rationale and Overview 
 
1.1 Background 
Engineering education for technicians is responsible for developing problem-solving 
skills for use in industry. In South Africa (SA)  this training involves a three-year 
diploma composed of two years of theory and 12 months of experiential learning in 
industry. It is offered by universities of technology (UoTs) and comprehensive 
universities (CUs). Historically, engineering education used to be offered in technical 
colleges, which were later changed to colleges of advanced technical education 
(CATEs); the CATEs were eventually changed into technikons (DuPré, 2004). 
Technikons were governed by the Technikon Act and were under the management of 
the Committee for Technikon Principals (CTP). When higher education institutions 
(HEIs) in SA were restructured in 2005, technikons and some universities underwent 
a merger process. Some became UoTs, while others ended up being CUs.  
To qualify as a technician, a person has to study for a NDip, which is a three-
year qualification that is composed of two years of academic work and a year of 
experiential learning in industry. Before 1992, this education qualification required 18 
months of experiential learning in industry and the programme structure was called T-
courses. The T-courses were changed and restructured in 1991; the experiential 
training was reduced to 12 months and the programme structure was then called S-
courses. The NDip Mechanical Engineering for Technicians has strong backing from 
industry, Technikons rely heavily on input from industry on what to teach. This is 
evident from a thesis by Dr Louis Engelbrecht (1992, pp. 318-332); he researched, 
from an industry perspective ,what theoretical topics could be included in the NDip 
Mechanical Engineering curriculum. His contribution was that the NDip syllabus should 
take inputs from industry on what needs to be taught. Unfortunately, by the time he 
completed his work in 1992, the T-courses had already been discontinued and the S-
courses had been introduced. It is not clear whether his input was even considered. 
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This study seeks to explore and describe the impact of changes in the education 
programme for mechanical engineering technicians (the impact of curriculum changes 
in the NDip Mechanical Engineering programme) during the period 1990 to 2015. 
In the next section I will briefly discuss engineering education in the technikon 
system. 
 
1.1.1 Technikon Education 
Technikons are institutions that were founded from technical colleges. The Higher 
Education Act of 1923 (Act 30 of 1923), placed certain technical colleges in the higher 
education (HE) sector (Raju, 2006, p. 4). The Advanced Technical Education Act (Act 
40 of 1967) was the basis for the establishment of CATEs. According to Du Pre 
(DuPré, 2004), these colleges were established to supply commerce and industry with 
skilled and high-level graduates. The primary purpose of the CATEs was to provide 
the theory aspect of apprentice education and training in the country. CATEs were 
later changed to “technikons” through the Advanced Technical Education Amendment 
Act (Act 43 of 1979). There is no evidence to show that the  name change was 
accompanied by a review or change of the primary purpose of CATEs or a change in 
the curriculum. By the early 1990s South Africa had 15 technikons (Cooper, 1994, pp. 
70-71). Before 1994 university and technikon education was designed based on 
social, political and economic discrimination, including inequalities of class, race and 
gender (Badat, 2009, p. 457). After 1994, technikons were classified as HEIs together 
with the traditional universities by the Higher Education Act (Act 101 of 1997).   
After 1994, the Council on Higher Education (CHE) recommended the 
restructuring of HEIs to the Minister of Higher Education. In 2005 universities and 
technikons underwent restructuring, which resulted in three types of universities, 
namely the traditional university such as the University of the Witwatersrand (Wits); 
UoTs such as Tshwane University of Technology and CUs such as the University of 
Johannesburg (UJ). Most of the technikons became UoTs, with the exception of Wits 
Technikon and Port Elizabeth Technikon, which have emerged as CUs. There is no 
evidence to show that the qualifications and programmes that were offered by the 
technikons were affected by the merger. As Botha (2009, p. 160), citing the 
Department of Education (DoE, 2002), puts it, the restructuring of university curricula 
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made sure that the university-type and technikon-type curricula were retained. If they 
were retained, that would ensure that curricula responded effectively to the social and 
economic needs of the country (DoE, 2002, p. 24). The government advised that the 
drifting from technikon-type to university-type programmes should be avoided (DoE, 
2001, p. 18).  
In the following section the researcher will discuss curriculum development, 
design, alignment and reform.  
1.1.2  Curriculum 
The curriculum refers to the programme structure of the qualification, starting from the 
purpose statement and proceeding to the credits and knowledge areas, modules and 
content, teaching and learning and assessment. Curriculum development could mean 
design reform, re-design or alignment. These concepts are about conceptualising, 
planning, implementing and indicating how the purpose of the programme will be 
translated into learning outcomes that lead to developing content for the modules. The 
success of a curriculum evaluation will be ensured by properly designed assessment 
methods. The purpose of the programme is directly linked to the learning outcomes, 
which are primarily related to the skills development of the students. The curriculum 
development process is directly influenced by the efficiency and effectiveness of the 
qualification, cognitive and affective skills, pedagogy and knowledge production 
(Erasmus, 2006, p. 2; Gravett & Geyser, 2004, p. 147). 
1.1.3 Process of Developing a Curriculum in a Technikon 
The process of curriculum development is discussed by Pittendrigh (1988, pp. 246-
268) in his thesis, “Technikons in SA”. He alludes to the fact that the programme or 
course structure for universities and technikons was designed by the University and 
Technikon Advisory Council (UTAC). UTAC developed an instrument to measure the 
balance of the basic subjects (SAPSE 115/116 Manuals). The instrument showed that 
the knowledge areas should be 9,58% basic science and 90,42% applied science. 
Considering Bernstein’s (2000) knowledge production theory, the technikon 
curriculum had strong discipline-based knowledge. 
According to Pittendrigh (1988, pp. 246-268), curriculum development is guided by the 
following process:  
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a) Courses are planned in partnership with industry and technikons. 
b) The consultation involves employers, the CTP and technikons. 
c) The job requirements and industries in each region play a role in designing and 
choosing the courses. 
d) All courses are planned via a consultative process where all technikons ideally 
reach consensus with one another. Variation is allowed.  
e) The agreed-upon course structure and course syllabus are taken forward by 
the convenor technikon, which would prepare the application documentation. 
f) The application documentation is submitted to the CTP; if approved by the CTP, 
it is submitted to the UTAC for approval. 
g) The UTAC advises the Minister of Education on the application. 
h) Once the course has been approved, individual technikons may apply to offer 
it through the UTAC. 
Post-1994, while SA still had technikons, all their qualifications were registered under 
the CPT on the National Qualification Framework (NQF). After the technikons became 
UoTs or CUs, the qualifications were registered under each institution, and the CTP 
qualifications fell away (DuPré, 2004). In principle that was the end of technikons and 
CTP-based academic development processes. 
In the next section, I will be discussing how I went about conducting the 
research for the NDip.  
1.1.4 Research Conducted on the Curriculum for the NDip 
Mechanical 
Engelbrecht’s thesis (1992, pp. 318-332) reported on research on curriculum 
development for the NDip Mechanical Engineering with emphasis on experiential 
learning (Engelbrecht, 1992, pp. 318-332). His contribution was that industry should 
contribute to the content development of modules and on deciding on core modules 
for the programme. In other words, industry expectations of the skills required from 
graduates should form the basis of the academic work. His thesis was dated 1992, 
during which time technikons were discontinuing T-courses after consulting with 
industry.  
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Powell’s thesis (2008) was about the perceptions of the Durban University of 
Technology’s academic staff about curriculum issues in general. This research did not 
focus on curriculum development per se, let alone a specific field. There are, however, 
important contributions to take away from the study that can benefit curriculum 
development. 
In 2011 the Engineering Council of South Africa (ECSA) commissioned a study 
on improving throughput in the engineering bachelor’s degree in SA. The report was 
authored by Fisher and was released in October 2011, containing important remarks 
about how curriculum reform was being neglected while seeking answers about the 
poor throughput of engineering graduates (Fisher, 2011).  
The researcher is not aware of any research on changes and their impact in the 
education programme for mechanical engineering technicians during the period from 
1990 to 2015. To date little is known about the changes in this educational programme 
and their impact on graduates and academic staff. Therefore, this study seeks to 
explore and describe the impact of changes in the education programme for 
mechanical engineering technicians from 1990 to 2015. 
 
1.2 Problem Statement 
The problem statement is about exploring and describing the changes in the education 
programme for mechanical engineering technicians over a period of 25 years (1990 to 
2015) and the impact the changes should have had on the graduates and academic 
staff.  
 
1.3 Research Question and Objectives 
The research question and objectives are as follows: 
1.3.1 Research Question 
What is the impact of the changes in the education programme for mechanical 
engineering technicians on the graduates and teaching staff over a period of 25 years? 
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1.3.2 Purpose of the Research 
The purpose of this study is to explore and describe the impact of the changes in the 
education programme for mechanical engineering technicians on the graduates and 
teaching staff over the period 1990 to 2015.  
1.3.3 Objectives of the Research 
This research aims to achieve the following objectives: 
● Explore and describe the changes in the NDip Mechanical Engineering 
programme. 
● Explore and describe the impact of the changes affecting the graduates and 
lecturing staff of the NDip Mechanical Engineering course. 
 
1.4 Paradigmatic Perspective 
My assumptions are informed by my background in the way I grew up, as well as my 
schooling background. I grew up in the deep rural villages of the Eastern Cape, where 
life was based on looking after livestock and schooling was not a priority at all. I was 
fortunate in that I was assisted to find a place in a teacher training college where I 
trained as a junior secondary teacher in Transkei (teaching grades 7 to 9). The passion 
for engineering developed while I was a teacher. Eventually, after 10 years of teaching 
(already a school principal), I decided to resign to and to study for a NDip in Mechanical 
Engineering at the Eastern Cape Technikon. 
After completion of the NDip, I worked in industry and was then employed as a 
lecturer. I then studied for the Baccalaureus Technologiae (BTech) and then Master 
of Science (MSc) in Mechanical Engineering. As a lecturer   cannot recall a meeting 
of lecturers where a curriculum debate was pursued, nor a situation where the head 
of department (HoD) would ask for ideas from lecturers about the challenges that the 
curriculum was posing to the students. Students were not completing the qualification 
on schedule and the success rate was poor, but these problems were interpreted as 
the norm, because of the popular view that engineering is a “difficult” discipline. I 
believe that we missed an opportunity, even though the curriculum was based on the 
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National Accredited Technical Education Diploma (NATED) document, to adapt it 
based on geographic location and the type of student. 
The students could not afford to buy books, drawing equipment and personal 
protective equipment for practical sessions in hand skills. They enrolled to study for 
the Mechanical Engineering Diploma because their matric grades were good, not 
because they understood the discipline. They saw the diploma as a discipline that 
would teach them how to repair cars. Very few of them knew what they wanted to 
become after attaining their qualification. I do not believe that this view has changed 
significantly today. 
I later joined one of the universities in the big cities, where the challenges of 
poor throughput were the norm. I became HoD. At one stage the department went 
through an ECSA accreditation based on the 360 Diploma. It was when I was reading 
the accreditation report that he noticed that the NDip was known as 360 diploma and 
the total number of credits was 360, as against the three credits for the NATED one. 
Each module had a credit of around 12 credits and a credit calculation formula was 
used to calculate these module credits. The 360 diploma was expected to assess exit 
level outcomes (ELOs). These things were new to me but I had to facilitate discussions 
on the ELO assessment. This was a curriculum debate matter that the academic staff 
had to discuss. I facilitated these discussions and implementation. So, in 2015, 11 exit 
level outcomes were integrated in the assessment process of the NDip Mechanical 
Engineering.  
One more challenge I encountered as an HoD was the design of the curriculum 
for the new Bachelor of Engineering Technology (BEng Tech) degree. This was a new 
qualification. Lecturers were given ECSA and South African Qualification Framework 
(SAQA) standards for this degree and I had to facilitate the curriculum and programme 
design process from scratch. The process started by studying and understanding the 
purpose of the qualification, the learning outcomes and graduate attributes, the 
knowledge areas and the credit breakdown, which were found in the standards 
document from ECSA/SAQA. The teaching personnel’s responsibility was to design 
the structure of the programme based on the module content, the number of modules, 
credits per module, learning outcomes for each module, teaching and learning 
activities and the assessment. This was a new task for all of us in the department, but 
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the programme was approved by the niversity, CHE, SAQA and ECSA.  The first 
cohort of students was enrolled in 2017. 
These two exercises, designing the implementation of ELOs on the already 
existing NDip and designing the new BEng Tech, triggered my interest in curriculum 
matters. 
HoDs were made aware that the throughput for their programmes was not 
acceptable to the Department of Higher Education and Training (DHET) and the 
university and that they should try to turn the situation around. They were asked to 
reconsider the curriculum structure, including among other pre-requisites. This task, 
conducted in departmental meetings, was not easy.  
It became clear that curriculum debate, redesign and alignment development 
were the responsibility of the department. The discussions were not easy; the staff’s 
pedagogical knowledge was shallow because they were trained engineers, not 
educators.  
In connection with the history and career development articulated above, my 
assumptions are as follows: 
● I am black lecturer whose ideology and beliefs have been shaped by my 
upbringing. 
● I appreciate seeing students from different backgrounds making progress and 
being successful in engineering, especially those who come from 
disadvantaged schools and backgrounds. 
● I believe all students have the ability and potential to be successful, given 
proper learning tools, including a relevant curriculum. 
● Despite differences in the way people were brought up, there is good in every 
lecturer’s heart. I have seen white colleagues making efforts to assist students 
irrespective of their colour. 
● I have a passion for education, and I take pride in sharing knowledge while also 
learning from colleagues. 
● I am aware that most students have low self-esteem; I can be a source of 
encouragement and motivation to them so that they start believing in 
themselves. 
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● I advocates exposing students to industry by taking them on industrial visits. 
● I believe in hands-on education, where academic theory is combined with 
putting it into real practice, encouraging students to design and build projects. 
In the subsequent section I will discuss the theoretical assumptions of the study. 
 
1.5 Theoretical Assumptions 
The theoretical assumptions underlying the research are centred on the curriculum 
development process. I will be guided by curriculum discussions on HE with more 
focus on SA.  
1.5.1 Higher Education 
My theoretical assumption is underpinned by the understanding of HE as education 
that takes place post-matric and is offered in HEIs. The role of HE is to provide 
knowledge and skills for people to assist in developing society and participate 
meaningfully in a changing and competitive local and global context (Ogude, Nel, & 
Oosthuizen, 2005, pp. 1-2). Universities across the world are autonomous, but in SA 
they are not autonomous; they are under the political influence of the state (Raju, 2006, 
pp. 2-3). This understanding is valuable for this research and will determine whether 
the curriculum changed because of political influence (or state intervention). 
1.5.2 Higher Education Institutions in South Africa 
Before 1994, SA was under colonialism and apartheid rule and HE was structured 
based on social, political and economic discrimination, including inequalities of class, 
race and gender. With the apartheid ideology in mind, universities and technikons 
were reserved for different racial groups. After the democratic government was 
elected, HE was restructured so that it could address and respond to the 
developmental needs of a democratic SA. Badat (2009, pp. 455-460)  argues that 
there were economic and social gains between 1994 and 2006, but wealth, income, 
opportunities and the living conditions of society had not changed much. The country 
was also facing challenges in terms of a shortage of skills, including professional skills 
(Badat, 2009, p. 457; ASGISA, 2007). The nature and character of an institution is 
determined by market forces, technological revolution and globalisation (Badat, 2009, 
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p. 457; Nayyar, 2008, p. 7). These determinants dictate what is taught and researched 
by universities.  
1.5.3 Curriculum Development 
Curriculum design, development, alignment and reform are terms that will be used 
interchangeably in this study. Curriculum design is conceptualising and structuring a 
curriculum into its major components, which are the programme, learning outcomes, 
modules, module content, teaching and learning and assessment. Curriculum 
development is defined as the planning, implementation and evaluation of the 
programme using various people, processes and procedures that are involved in 
constructing a curriculum (Ornestein and Hunkins, 2004, p. 16, cited by Erasmus, 
2006, p. 2). Curriculum alignment is a process of ensuring that the purpose of a 
programme is supported by the module content, learning outcomes, teaching and 
learning activities and assessment methods (Erasmus, 2006, p. 2, citing CHE, 2004, 
p. 25). The curriculum for the NDip educational programme is expected to be guided 
by the purpose of the qualification, leading to learning outcomes, modules and content, 
teaching and learning activities, and assessment. 
In the following section, I will discuss curriculum review of the programmes.  
1.5.4 Curriculum Review 
When developing or reviewing a curriculum it is important to know and understand the 
educational philosophy that is underpinning teaching and learning. Outcomes-based 
education (OBE) is learner-centred and is highly recommended for HE rather than the 
teacher-centred approach. The OBE approach in HE originated  from the assessment 
movement in the United States (US) in the 1980s. The Bologna process in Europe is 
following the OBE approach as well (Tam, 2014 , p. 2). 
A curriculum review process should aim at the effectiveness and efficiency of a 
qualification. Efficiency and effectiveness are central in the OBE approach in HE; they 
are the driving force for curriculum improvement (Tam, 2014 , p. 3). Engineering 
graduates are expected to have good human relations and technical skills, also known 
as cognitive and affective skills. The skills will help them when addressing the needs 
and demands of clients, government, environmental groups and the public (Mills & 
Treagust, 2003, p. 2). 
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Curriculum development should be underpinned by knowledge production 
theories that will provide guidance in understanding disciplinary and practice 
knowledge. Learning happens in a context and in the real world. Modes 1 and 2 of 
knowledge production by Gibbons provide tools to align education (Bernstein, 2000; 
Gibbons et al., 1994). 
1.5.5 Challenges for Curriculum Development 
Moore (2003, p. 304) highlights that curriculum development is being challenged by 
the insulation between academics and between disciplines; this is known as 
pragmatisation. It inhibits curriculum discussions and decisions. Cloete and Bunting 
(2000, p. 39) speak of curriculum developers who are not directly involved with the 
programme as academics and students. Some curriculum researchers are not 
educational experts, but educational managers or practitioners and are using research 
to address other issues (Blitzer, 2011, p. 33). 
1.5.6 Factors that Influence Curriculum Development 
I studied what Barnett (2000, p. 263)  defines as curriculum inward-looking, reflecting 
a project of introjection that is largely the outcome of academic influence and curricula 
that are outward-looking, reflecting a project of projection subject to external 
influences. 
1.5.7 Curriculum Development in a Technikon 
The technikon curriculum was prescribed in the NATED document. Each technikon 
would choose from a list of subjects and the syllabus content was prescribed too 
(NATED, 2001). The purpose of each programme was contained within the general 
purpose of a technikon. Winberg (2005, p. 192) believes that the technikon curriculum 
reflected and resembled a school curriculum. She says the curriculum was dense, 
packed with subjects, and no time was allocated to individual study or research or 
project work. The nature of the curriculum was not making provision for research by 
students. The curriculum was designed based on students going to the lecture hall, 
workshop, laboratory and the workplace. There was no pedagogical expertise in the 
development of the curriculum. 
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Pittendrigh (1988, pp. 246-268), in his thesis entitled “Technikons in SA”, 
records that the programme or course structure for universities and technikons was 
designed by the UTAC. UTAC had developed an instrument to measure the balance 
of the basic subjects (SAPSE 115/116 Manuals). The instrument showed that the 
knowledge areas should be 9,58% basic science and 90,42% applied science.  
The CHE outlines the characteristics and the nature of an academic programme 
post-1994: it should be inter-disciplinary, relevant and responsive, efficient by 
developing a niche, promote portability between institutions, provide credit 
accumulation over time and finally it should be coherent. The CHE also encourages a 
consultative process led by a programme leader, where curriculum planning, reviewing 
and designing are discussed (2004b, p. 6) 
1.5.8 Standards for NDip in Mechanical Engineering   
This programme is a NDip in Mechanical Engineering, which was originally 
documented in the NATED document (NATED, 2001). By 1990/91 it was called T-
courses, with 18 months of experiential learning in industry. It was then changed in 
1992 to the three-year S-courses NDip, with three credits, two years of academic and 
one year of experiential learning. Around 2008 it was redefined by ECSA and SAQA 
to a 360 diploma. 
The NATED document stipulated the purpose of the qualification, which was 
outlined within the purpose of technikon qualifications (NATED, 2001). The 
programme structure represented by the modules and the syllabus, together with the 
credits, was outlined. Technikons or departments could deviate from the syllabus by 
30%, based on the location and position of the institution. The NATED document 
encouraged portability of studies between technikons, with students getting full credit 
exemption for modules passed elsewhere. Convenor meetings for HoDs for that 
specific programme were called to discuss curriculum matters, if changes were 
recommended. The convenor technikon would complete Form B on behalf of other 
technikons. 
Post-1994, SAQA and ECSA developed standards for the same qualification. 
At that time all qualifications were listed along with NQF levels, for instance the NDip 
was at NQF Level 6. The standards outlined the purpose of the qualification, the 
 
13 | P a g e  
 
learning outcomes (graduate attributes or cross-field critical outcomes), the NQF level, 
the total credits and credit breakdown per knowledge area and guidance on 
interdisciplinarity. The responsibility of the HEI lies with its faculty or department to 
develop a programme structure based on the SAQA/ECSA standards, in consultation 
with industry partners. The programme structure shows the modules, the content, and 
credits per module per year, the learning outcomes of the module, teaching and 
learning activities and assessment methods. 
1.5.9 Policies, Challenges and Curriculum 
Post-1994 SA has maintained good HE policies that outline how the curriculum should 
be designed to ensure that it is responsive, relevant, providing access and success 
and developing skills for graduates to participate meaningfully as citizens and workers 
in a technologically growing economy. There is a strong view, however, that policy 
makers and education planners are not paying enough attention to curriculum and 
pedagogical matters (Mfusi, 2004, p. 99; Ensor, 2002, p. 272). 
My assumptions are guided by theory that reveals that opening up access for 
all types of students, most of whom are underprepared, has led to additional 
challenges. The biggest challenge is that the throughput rate is poor. Literature 
suggests that in trying to solve this problem, the focus has been on trying to equip the 
students with coping mechanisms, such as introducing bridging programmes and 
tutoring programmes. The curriculum has not received attention (ECSA report, 2011, 
p. 126; Soudien report, 2008, p. 90). The Soudien report (2008, p. 94) has also 
highlighted the language issue as a hindrance in students’ performance.  
1.5.10 Concluding Remarks 
My theoretical perspective on the research field is influenced by the understanding of 
HE and how curriculum development or reform has evolved in SA based on the 
political landscape of the country. The NDip Mechanical Engineering for Technicians 
is more than 25 years old, and the development of the curriculum spans the time when 
political policies were embodied in the curricula via the apartheid government through 
to the new higher mandate established by the new democratic political process. The 
research seeks to explore and describe changes and their impact on graduates and 
teachers in this education programme over the period of 25 years. 
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1.6 Research Methodology 
The intention is to explore, describe and develop a theory about the impact of the 
changes in the curriculum on the qualification under investigation. Little is known about 
the research topic. I trusted that qualitative research methods would be suitable to 
help address the research question. I explored the possibility of using grounded theory 
because my intention was to discover, develop and verify theory about the subject 
inductively.  As Corbin and Strauss (1998) reflect on this, theory was allowed to 
emerge from the data.  
I ensured that concerns about the trustworthiness of the research were 
addressed. Marshall (1999, pp. 191-195) claims that concerns with validity, reliability, 
objectivity and generalisability can be addressed through establishing credibility, 
transferability, dependability and confirmability in the research. Each of these terms 
are discussed briefly. 
1.6.1 Credibility 
Credibility is also known as truth value. Credibility is concerned with establishing how 
confident the researcher is about the truth and reliability of the findings, using the 
prescribed research design and the context of the study. According to Denzin and 
Lincoln (1998), a credible study highlights the techniques and methods that will be 
used to ensure that the research results show integrity, validity and accuracy. The 
credibility of a study depends on the use of rigorous data collection methods, the 
credibility of the researcher, the natural environment in which the inquiry is conducted, 
inductive data analysis, purposive sampling and holistic thinking (Marshall & 
Rossman, 2011, pp. 191-195). 
Reflexivity, triangulation, member checking, the interview process and peer 
evaluation are strategies that are used to ensure and guarantee that the study is 
credible. The researcher applied all these strategies while conducting the research. 
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a) Reflexivity and bracketing 
From the perspective of qualitative researchers, all knowledge is formulated by 
humans; researchers are involved and engaged with understanding everyday life.  The 
main objective of a researcher is to ensre that the understanding and findings gained 
from data could be replicated by other researchers if they analyse the same data 
(Fischer, 2009, p. 583). 
Maxwell (2011, pp. 96-97) argues that in qualitative fieldwork, the researcher 
actually needs to interact with the participants and other people in the setting. This 
interaction is known as reflexivity. The researcher is part of the social world of the 
study. There must be an understanding of how the researcher influences the world of 
the study and is also influenced by it. The purpose of recognising reflexivity is to limit 
the occurrence of over-involvement of the researcher in the life of the research 
participant. As Maxwell (2011, pp. 96-97) puts it, the personal characteristics that the 
researcher brings to the research affect reflexivity. A researcher brings prior 
experiences, beliefs, purposes, values, and subjectivity to the study and these issues 
shape how the researcher conceptualises and engages with the research topic. 
Reflexivity provides self-awareness of how one has participated in developing 
particular understandings. Reflexivity entails ongoing reflection on own engagement 
with data collection and analysis. Self-awareness is ensured by the backward, forward 
and inward reflection of the researcher. The purpose of reflexivity is to prevent 
researchers from imposing meanings on the data (Fischer, 2009, pp. 583-585). 
Bracketing is a tool that is used to ensure reflexivity and reflection throughout 
the study. Bracketing is a process in which the researcher identifies and declares his 
or her interests about the topic and the surroundings, personal experience, cultural 
factors, assumptions and anything that could influence how he or she views the 
research data. All these identified issues are bracketed and shelved (Fischer, 2009, 
p. 583). 
Researchers would like to contribute to a shared, always evolving body of 
understanding. When a researcher shares his or her background and perspectives, 
these become new understandings to other researchers.  Using specified perspectives 
by a researcher, other researchers can take a different perspective and develop 
alternative analysis of the data. 
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  Many a time bracketing is seen as a once-off activity, like a “done and dusted” 
approach. People perceive from perspectives. Through bracketing, people identify 
their perspectives and examine them, which may help them to assume new positions. 
The researcher engages in deliberate checking and reflecting, and also re-examining 
to see other new meanings that might appear. 
As a researcher, I was a participant in the dynamic research process, not only 
acted as an observer. I endeavoured to maintain a sense of self-awareness in the 
research setting by reflecting on my own characteristics and examining how they 
influenced data gathering and analysis. I also used my research journal, in which I 
documented my thoughts, feelings, reactions, and ideas related to any contact with 
the research process. This might well have highlighted biases and preconceived 
assumptions of which I was not aware at that stage. 
 
b) Triangulation 
Triangulation of sources of data intensifies and strengthens the credibility, 
dependability and confirmability of the research (Maxwell, 2011, pp. 106-107). 
Triangulation entails collecting data using more than one source or method. Multiple 
data sources give a combination of different perspectives and perceptions to give 
meaning and to confirm the phenomenon. By means of triangulation the repeatability 
of an observation and interpretation can be validated. This strategy reduces the risk 
that the researcher’s conclusions will reflect only the systematic biases or limitations 
of a specific source or method.  
In this study data were collected using the research journal, interviews and 
documents.  
 
c) Interview process 
According to Marshall and Rossman (1999, pp. 94-95), credibility can be enhanced in 
the interview process if the interviewer reframes or repeats questions, and if the review 
is consistent, asking probing questions of all interviewees. It must also be ensured that 
participants are consistent in reacting to specific topics at different stages during the 
interview. I also intended to verify meanings by using different questioning techniques 
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relating to the issue at hand. I organised training for myself on how to conduct 
interviews and conducted mock interviews before attempting the real ones. 
  
d) Peer examination 
The credibility of the study was finally ensured through peer examination. I  discussed 
the research process, findings, categories and problems experienced with 
experienced qualitative researchers in the field. 
1.6.2 Transferability 
Research meets the criteria of transferability “when the findings fit into contexts outside 
the study situation that are determined by the degree of similarity or goodness of fit 
between the two contexts” (Krefting, 1991, pp. 217-221). The aim was to present a 
dense (or rich) description of the data so as to allow comparison of findings with those 
obtained in other situations (Charmaz, 2014, pp. 22-35). 
1.6.3 Dependability 
Dependability refers to the consistency of findings. As recommended by Krefting 
(1991, pp. 217-221), I attempted give a thick description of the exact methods of data 
gathering, analysis and interpretation, to show how repeatable or how unique the study 
might be. In addition, the use of triangulation as discussed above ensured that the 
possible weakness of one data-gathering method was compensated for by using other 
methods as well. Peer examination of the research plan and implementation 
contributed to the dependability of the findings. 
1.6.4 Confirmability 
Data and interpersonal confirmability can be achieved primarily by the audit strategy. 
An external auditor tries to understand why and how decisions were made by 
considering the natural progression of events in a project. Given the same data and 
context, another researcher should be able to come to comparable conclusions.  An 
audit trail was used in the research. In addition, triangulation of data methods and 
sources assessed the strength of the research ideas. Reflexivity analysis sensitised 
the me to my own influence on the data. 
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Under research methodology I highlighted the intention to use qualitative 
research methods using grounded theory and discussed ways of ensuring that the 
study would trustworthy. I made every attempt to ensure that the research was 
credible, transferable, dependable and conforming to standards.  
The next section presents the research design.  
 
1.7 Research Design 
I designed the research procedures, keeping in mind that I had to build in flexibility.  
Denzin and Lincoln (1998) encourage making allowances for new discoveries and 
unexpected data and sophistication. The research was carefully designed, but  I was 
aware that it might have been possible to improve and adapt the design procedures 
as the research events unfolded. 
At the beginning of the study, I intended the research to be qualitative, 
exploratory, descriptive and contextual (Chinn & Kramer, 1991, p. 79). Grounded 
theory was the method of choice. I contemplated different strategies to decide data 
collection methods to allow me to gain the best understanding about the phenomenon 
at hand. Data were to be collected from various sources, using more than one method 
of data collection. 
I planned to draw a purposive and theoretical sampling, favouring potential 
research sites and participants who would make a unique contribution to this study 
(Maxwell, 2011, pp. 94-95). The research sites and participants were relevant to the 
theory being developed. I planned for snowball sampling based on the 
recommendations of the original participants. The number of documents and 
participants could be varied until data saturation had been achieved. I was  aware of 
the fact that poor sampling could affect the credibility and trustworthiness of the 
research  (Marshall & Rossman, 1999, pp. 191-195). 
1.7.1  Interviewing Elite Participants 
This research was conducted by means of interviewing elite participants. Elite 
participants are people who occupy positions of power and influence in their 
organisations (Marshall & Rossman, 1999, pp. 113-114). Interviewing this type of 
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person needs special attention. They are regarded as influential, prominent and well 
informed in an organisation (Charmaz, 2014, pp. 72-73).  
Marshall and Rossman (1999, pp. 113-114) suggest that the advantage of 
interviewing elite participants is that valuable information can be gained from them by 
virtue of the positions they hold in their organisations or society. One of the challenges 
of elite interview is that it is difficult to secure interviews with the prospective 
participants because of their busy schedules. Another challenge is that elite participant 
participants could easily take over the interview process. They respond well to 
interviews and are capable of using their knowledge and imagination. The interviewer 
must be clear about the topic so that he or she steers the conversation.  
I had to manage the interview process such that these challenges were properly 
controlled.  
1.7.2  Methods of Collecting Data 
According to Corbin and Strauss (1998), data are collected in various ways. The most 
popularly used methods of data collection are interviews and observations, but 
researchers are not limited to these. I planned to use three data sources, namely 
interviews, documents (including research publications) and the research journal.  
 
a) Research journal 
A researcher should initiate a research journal at the inception of the study (Corbin & 
Strauss, 1998, p. 36). The research journal is a diary where the researcher keeps a 
record of activities that transpire at the time of recording them or later during the 
research process. These activities could be appointments, discussion notes, proposal 
writing, problems, dates, and decisions made and reasons for these over the course 
of the research. A research journal should not be confused with the memoranda that 
are also used in grounded theory.  
 
b) Documents 
According to Charmaz (2014, pp. 45-52), documents provide rich data developed 
without the interference of the researcher. I examined documents that are relevant to 
the qualification as well research publications that highlight curriculum changes in 
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engineering education. I looked carefully for evidence of changes in the curriculum as 
well as in the programme structure. Glaser and Strauss (1967) recognised the 
usefulness of documents for social science inquiry, qualitative research and 
developing grounded theory. I concentrated on what these documents contained and 
on what evidence they provided in terms of any primary research question.  
In the field, I looked for these documents, keeping in mind that I might 
sometimes not be allowed to take the documents away from the site. Documents 
collected and examined were based on the 25-year period under study. Even though 
a great deal of information was involved, it was important to collect and examine 
documents from year to year. While collecting the data, I simultaneously analysed it. 
These documents reduced the problems and challenges of reflexivity because 
they were created for reasons other than my research. They could therefore not be 
said to have been influenced by the researcher (Yin, 2011, pp. 146-150) 
There were challenges to overcome during the collection of documents. One of 
these was the availability of the documents for the 25-year period, and another was 
gaining access to use them for research. There were also ethical issues that had to 
be taken into consideration. These documents might appear harmless, but I had to 
consider the fact that exposing some of the information contained in them might harm 
the authors or even the organisation(s) involved. 
 
c) Interviewing 
I embarked on intensive interviews with the participants. Charmaz (2014, pp. 56-58) 
mentions that grounded theory methods and intensive interviewing are open-ended 
yet directed, shaped yet emergent, and paced yet unrestricted. Therefore, the 
intensive interviewing process focuses the topic while providing the interactive space 
and time to enable the research participants’ views and insights to emerge.  
During the interview process, the participant talks and the interviewer 
encourages, listens and learns. As the interviewer, I directed and guided the interview 
process. I made sure that I asked the same question in the same way to all the 
participants of the same grouping. I also made sure that my approach to interviewing, 
questions, specific word choice, and interactional style during the interview respected 
the traditions and situations of the interview participants. This was an ethical issue. I 
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was aware that the research participants had some authoritative influence at times in 
their careers, and the research might be seen as fault-finding.  If I did not assure them 
that the research would not be used against them, they might have refused to 
participate.  
As Charmaz (2014, pp. 71-73) puts it, the researcher has topics to pursue; at 
the same time research participants have problems to solve, goals to pursue, and 
actions to perform.  Sometimes participants could  be tempted to defend decisions 
made (even if democratically done) if they were part of the decision-making process. 
Research participants hold assumptions, form ideas, and have feelings about all these 
concerns. Both the interviewer and the interview participant bring their priorities, 
knowledge and concerns to the interview situation, and these might not be entirely 
compatible. The research participants’ questions about the research determine 
whether or not they will participate. If they decide not to participate, their reservation 
may affect the extent and quality of their statements. It would help me to become self-
aware about why and how I gathered the data and to be able to assess my 
effectiveness. I had to be able to sense when I was gathering rich and useful data that 
did not undermine the research participant.  
All the interviews were recorded, then transcribed and finally reduced to 
thematic content. 
1.7.3  Method of Analysing Data 
The empirical data in this study consist of data from documents, the transcribed 
interviews with the participants, my research journal, containing notes made during 
the research period, and the recorded tapes. 
The process of data analysis involved the coding of the different texts, whether 
originally written or transcribed later, with the emphasis on interpreting for 
understanding. The texts were read and reread to continue the process of identifying 
themes. This process took place before, during and after data collection. Coding is the 
interrogation, sorting and synthesising of the data (Charmaz, 2014, p. 113) 
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1.7.4  Ethical Measures 
As far as ethics were concerned, I was guided by the opinions of Stake (2010, p. 447), 
who emphasises that “the value of the best research is not likely to outweigh injury to 
a person exposed”. Qualitative researchers are guests in the private spaces of the 
participants. They should therefore be well-mannered and adhere to strict codes of 
ethics. My main ethical concerns as a guest in the private spaces of the participants 
pertained to obtaining fully informed consent from the research participants and 
ensuring that they emerged from the research experience unharmed. 
In view of the fact that interviewing is a process of human interaction, ethical 
measures were taken to prevent potential risks from occurring. The benefits of 
scientific discovery were balanced against the potential risks to the participants 
throughout the research process. These risks included potential embarrassment, 
anger, violation of privacy, misunderstandings and conflicts in opinions and values. 
Interviewing might also stimulate self-reflection, reappraisal or catharsis, and self-
disclosure. These possibilities were taken into account. 
In this study I took the ethical measures described below to obtain informed consent 
from the research participants. 
 
● Participants were invited to take part in the research voluntarily. They were also 
told why they had been singled out for participation. 
● Background information about the study was supplied and participants had an 
opportunity to have their questions answered. 
● Participants were informed of my competence and background as a researcher. 
● The research participants were allowed to use pseudonyms and were assured 
of anonymity. 
● Information obtained during the data collection process was confidential, unless 
otherwise agreed upon in advance. 
● Participants were informed of the potential benefits of the study. 
● They had the freedom to withdraw from the research without penalty. 
● Participants furthermore received feedback and had access to the results of the 
research. 
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● Underlying the other ethical measures was a generic ethic of caring between 
myself as the researcher and the participants. 
 
In the section for research design, I discussed data collection methods, namely the 
research journal, interviews and documents including research publications. I also 
explained how the volume of data would be analysed. In the last part of the section I 
focused on ethical measures. 
 
1.8 Research Questions 
The following research questions were formulated: 
i. What changes occurred in the mechanical engineering programme 
structure for the NDip qualification over the past 25 years? 
ii. What informed the changes in the programme? 
iii. How were the changes initiated? 
iv. What was the procedure that was followed for the initiation of the 
changes? 
v. What was the contribution of the academic staff to the changes? 
vi. How were the changes implemented? 
vii. What was the impact of the changes on the throughput rate of the 
modules? 
viii. What was the impact of the changes on the quality of graduates as 
perceived by academic staff? 
ix. What was the impact of the changes on the academic staff? 
x. What was the impact of the changes on teaching methods? 
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1.9 CHAPTERS 
Chapter 2: Literature Review 
In this chapter I discuss the curriculum development process in HE with the focus on 
technikons or UoTs. I explain the philosophy of education, knowledge generation, 
ways of ensuring that the programme is effective and efficient and how the programme 
should develop cognitive and affective skills in students. I explore the challenges faced 
by curriculum development. Through this chapter I map the path and purpose of HE 
before 1994 and after, and indicate how HE was transformed. I discuss HE policies 
and the role of academics, academic leaders, professional bodies and industry in HE, 
as well as throughput and assessment. The final section of the chapter examines the 
curriculum structure. 
Chapter 3: Research Methodology 
Through this chapter I explain how I arrived at the decision to choose qualitative 
research and grounded theory. I submit an in-depth discussion on the design of the 
research tool, data collection methods and analysis. The data collection methods used 
were the research journal, interviews and official documents. I explain the sampling 
methods and the ones I used for the study. Each data source is described in detail, as 
well as the data analysis methods. 
Chapter 4: Data Collection and Analysis 
In this chapter I explain how I went about conducting interviews, developing transcripts 
and analysing the data. I also discuss how I collected data from documents and the 
research journal. 
Chapter 5: Results 
In the results chapter, I present the results, using the research instrument as a guide. 
From the concepts and categories of the data analysis, I reconstruct and find meaning 
with the help of a computer application.  
Chapter 6: Findings 
In this chapter I use timelines to discuss the findings from the results. 
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Chapter 7: Conclusion and recommendations 
In this chapter I discuss the contributions of this study based on the findings. I also 
provide recommendations. 
Chapter 8: Epilogue  
In this chapter I highlight my reflections during the research journey. 
 
1.10 Conclusion 
In this chapter I gave a brief introduction to the research area and outlined the purpose 
of the study. I shared my assumptions about myself and the theoretical assumptions 
to the best of my knowledge. In the next chapter the literature review with regard to 
the research topic will be presented. 
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Chapter Two: Literature Review 
 
2.1 Introduction 
Figure 2.1 below gives an overview of what the literature review will cover. The 
research study seeks to describe and explore curriculum changes and the impact on 
graduates and academics for a NDip Mechanical Engineering in SA. The flow diagram 
below illustrates the education programme and its curriculum to be discussed, starting 
with the definition of a curriculum. Based on the South African landscape, the 
discussion will concentrate on the NATED curriculum, including the historic 
understanding of education in the apartheid era. After the end of apartheid the DHET 
was formed, which led to the establishment of SAQA, CHE and the NQF. HEIs as 
service providers and custodians of the curriculum will be discussed. Other important 











Figure 2.1: The different role players in curriculum development.  
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2.2 Curriculum Development 
The study is concerned with curriculum development in the form of changes, reform, 
alignment, redesign or modification of the curriculum. As a point of departure, I decided 
to approach the research by defining curriculum, programme and qualification. Based 
on what literature yielded, I then give my own understanding of what curriculum, 
programme and qualification means in the context of this research. The discussion 
then proceeds by considering the curriculum development process, highlighting 
factors that influence curriculum development, through the research that has been 
conducted. The discussion subsequently looks at curriculum development using the 
South African perspective and the US model. The curriculum debate sometimes faces 
challenges. An example is what Moore (2003, p. 306) describes as insulation between 
disciplines and between academics. From there the discussion moves on to a needs 
analysis in an attempt to address the question, “What guides the curriculum 
development debate?” The next discussion is on the government and HE and a review 
of policies on the curriculum. This discussion focuses more strongly on the South 
African government after 1994. That was the period when HE was overhauled and 
new polices were formulated through the NQF, CHE, HEQC and SAQA. A brief history 
on the HEIs in SA follows, in an attempt to expose the necessity for transformation in 
HE.  
The final discussion concerns the NATED and SAQA/ECSA standards for 
designing a curriculum for the NDip programme and presents the structure of this 
programme. 
In the sections below, I focus on the meaning and description of a curriculum, 
programme and qualification.  
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2.3 Curriculum, Programme and Qualification 
In this section, I describe the meaning of curriculum, programme and qualification. 
2.3.1 Curriculum  
Various authors acknowledge that there are numerous definitions and descriptions of 
the term curriculum in relation to education. These definitions and descriptions range 
from narrow to broad interpretations. They contain statements about all aspects of the 
education system (Erasmus (2006, p. 2), SAQA (2000, p. 5).  Gravett and Geyser 
(2004, p. 147), as cited by Erasmus (2006, pp. 2-3), define curriculum as the “entire 
range of educational practices or learning experiences”. Curriculum could also mean 
the total provision of a particular institution or programme. Another view is that 
curriculum refers to a module or single lecture or learning experience. According to 
Erasmus, a curriculum provides a systematic plan for teaching and learning to achieve 
specified outcomes. Lange (2017, p. 32) defines a curriculum as the process of 
engagement of students and staff with knowledge, behaviour and identity in different 
disciplinary contexts. Additional insight into the term curriculum is provided by Lavatt 
and Smith (2003, p. 7), who trace the word curriculum from its Latin origin, which is 
based on the prominence of a Greek athletic culture, where progress and competition 
are featured.  
Botha (2009, p. 159), defines curriculum in the context of the South African 
Higher Education Act of 1997, which was amended in 2008. The Act describes HE as 
a system of learning programmes leading to a qualification that meets the 
requirements of the Higher Education Qualification Framework (HEQF) (RSA, 1997, 
p. 8; 2008, p. 2). Based on the description of HE, Botha then defines an HE curriculum 
as the curriculum of programmes provided in the HE sector, which is beyond NQF 
level 4.  
The CHE, in a reports titled “Flexible Curriculum, 2013”, claims that the term 
‘curriculum’ can encompass many dimensions (CHE, A proposal for undergraduate 
curriculum reform in South Africa: The case for a flexible curriculum structure, 2013). 
With reference to the structure of degree and diploma programmes, the CHE defines 
what is termed a formal curriculum, which is the planned learning experiences that 
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students are exposed to with a view to achieving desired outcomes in terms of 
knowledge, competencies and attributes. 
The definitions above define curriculum in the context of learning experiences, 
well-planned teaching and learning activities to achieve specific outcomes.  
The nature of a curriculum structure could be a powerful influence on who gains 
access to HE, who succeeds in it, and what the outcomes are (CHE, 2013, p. 92). 
While exploring a curriculum, the CHE cautions that a curriculum structure can enable 
or constrain the purpose of an educational programme. SA as a country is faced with 
challenges of inequalities and developmental needs. The structure of the curriculum 
should ensure good quality education that helps students to reach their full potential. 
According to the CHE report (2013, p. 93), HE curricula in SA are old and have 
never been reviewed.    
SA’s current higher education curriculum structures were adopted almost a 
century ago. Despite major changes in the size and profile of the student intake, 
and in social and workplace conditions, the fundamentals of the South African 
curriculum structure have remained largely the same. This lack of 
responsiveness, together with the evidence of systemic faults, justifies 
reviewing the validity of the structure in relation to contemporary needs.  
While the curriculum has never been reviewed, HE is facing challenges with 
massification, changes in the demographics of the students and political changes. 
In her thesis, Powell (2008, p. 21) discusses critical theory that context binds 
what is possible and is thus an essential aspect of any study. The curriculum is 
intertwined with the social and historical contexts of universities and the wider world 
(Barnett & Coate, 2005, p. 28). The curriculum can only be shaped, analysed and 
understood in these contexts, including those specific to SA. 
Factors such as changes in the workplace, HE practices, student’s needs, 
teaching and learning practices, the political landscape and the calibre of students 
accessing HE are all putting pressure on the curriculum (Winberg, 2005, p. 195). The 
curriculum is affected by educational and professional environments, as well as socio-
cultural and socio-economic issues. 
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Fatima’s thesis (2009, p. 12) and Joseph et al. (2000), suggest that compiling 
a curriculum is a complex process framed by epistemological, political, economic, 
ideological, technical, aesthetic, ethical and historical dimensions. Pinar et al. (1995) 
refer to the important contribution made by Marxists who suggest that a curriculum 
can only be understood in a social, economic and political context and that it can be 
used to oppress or liberate. 
Joseph et al. (2000) consider the main cultures of curriculum, which highlight the 
different purposes of education. These include: 
a)  training for work and survival by focusing on basic skills in order to function in 
the workplace and contemporary society; 
b) connecting the canon to acquire core cultural knowledge, traditions and values; 
c) developing self-spirit to foster individual potential and creativity and to enable 
autonomous thinkers to construct their own knowledge; 
d)  developing the skills required to function in a democracy; and 
e) confronting the dominant order to examine and challenge oppressive social, 
political and economic structures and to support reconstruction of society.  
For the purpose of this study, and based on the literature reviews on curricula, my 
view is that: 
Curriculum is the formal learning experiences that are planned by  
learning institutions so that students and staff can engage with knowledge, 
behaviour and identity towards attaining a qualification. 
I confine my definition and use of the word curriculum to describe HE 
programmes that are designed to fulfil the requirements for a qualification, which are 
based on the qualification standards set out by the curriculum designers. 
2.3.2 Programme 
The definition of a curriculum incorporates learning programmes and as such it seems 
appropriate to understand the definition of a programme. Erasmus (2006, p. 2) quotes 
from a definition of the CHE (2004a, p. 25), stating that a programme is a purposeful 
and structured set of learning experiences that leads to a qualification. It is a package 
consisting of a curriculum, learning resources, academic expertise and administrative 
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support. The South African Universities Vice-Chancellors’ Association (SAUVCA, 
1999) defines a programme as sequential learning activities leading to the award of a 
particular qualification. A programme has a purpose that helps to build a structure of 
learning activities leading to the attainment or completion of a qualification. 
2.3.3 Qualification 
A qualification is a formal recognition and certification of learning achievement 
awarded by an accredited institution (CHE, 2004a) 
In conclusion, in the above section, a clear understanding of curriculum, 
programme and qualification was discussed. In the next discussion I focus on the 
curriculum development process, trying to understand the process and the debate, 
including factors that influence and trigger a curriculum debate. 
2.4 Curriculum Development Process 
A curriculum development process is a process of designing, redesigning, modifying 
or reforming a curriculum. This section explores the curriculum development process 
and the factors that influence or trigger the process. 
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Figure 2.2 below shows an overview of a programme or qualification with the important 
components. A qualification has objectives, also known as a purpose statement. The 
objectives of the qualifications are further translated into learning outcomes that are 
used to guide the process of developing the modules and their content, learning 
activities and assessment. A qualification aims to produce graduates with well-defined 
skills, capabilities and qualities. The DHET, through the CHE and HEQC, carries out 
quality assurance with the assistance of professional bodies to evaluate if the 














Figure 2.2: Outline of a programme for a qualification  
Against this background, I discuss the curriculum development process with the focus 
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2.4.1 Curriculum Design 
Curriculum design is a basic frame of reference for planning a programme structure 
that will lead to a qualification. The major components of a curriculum are 
conceptualised and structured so that they provide direction and guidance in designing 
a learning programme. The major components of a curriculum entail the purpose of 
learning, the content or subject matter, teaching methods and materials, learner 
experiences or activities, as well as assessment [Ornestein and Hunkins (2004, p. 16) 
cited by Erasmus (2006, p. 2)]. 
2.4.2 Curriculum Development 
Curriculum development is about how the curriculum is planned, implemented and 
evaluated by various people, as well as the processes and procedures that are 
involved in constructing the curriculum (Ornstein & Hunkins, 2004, p. 16).  
2.4.3 Curriculum Alignment 
Curriculum alignment is a process of ensuring that the purpose of a programme or 
module is supported by the content selection, learning outcomes, teaching and 
learning methods and assessment practices used to deliver the curriculum (Erasmus 
(2006, p. 2) citing CHE (2004b, p. 50)). Curriculum alignment is not a simple process; 
there is a need to understand HE philosophy in its entirety. When aligning or 
developing a curriculum it is important to know and understand the educational 
philosophy that is underpinning teaching and learning. 
For the purpose of clarity and uniformity, I use curriculum development referring 
to curriculum design or alignment in this research. 
In the following section I discuss education philosophy and knowledge 
generation.  
2.4.4 Outcomes-based Education  
Even though many educators were aware that a teacher-centred approach was not 
appropriate for teaching, some still practised it. A teacher-centred approach 
incorporates all activities designed around the teacher as the main actor. The 
knowledge and expertise of students are not regarded as important. Some authors 
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believed that this was a traditional education philosophy. The process of curriculum 
design was based on a teacher-centred approach, focusing on the teacher’s input and 
on assessment in terms of how well the students absorbed the materials taught.  
According to Tam (2014, P. 2), international trends show that the teacher-
centred model of education is shifting towards the student-centred model. The student-
centred model is based on outcomes-based education (OBE) principles. The OBE 
approach in HE came about through the assessment movement, which was started in 
the US during the mid-1980s (Tam, 2014 , p. 2). In Europe the Bologna process sought 
to create a common model of HE based on the concept of an outcomes-based 
approach and the curriculum had to be redesigned to reflect this approach (Tam, 2014 
, p. 2).  
The OBE approach has been adopted within credit frameworks and by national 
quality and qualifications authorities such as the Quality Assurance Agency for Higher 
Education in the UK, Australia and New Zealand and SAQA (Tam, 2014 , p. 2; Gosling 
& Moon, 2001).  In SA the OBE approach is an educational philosophy that is 
entrenched in legislation and national policies. For an OBE approach, Erasmus (2006, 
p. 4) lists guidelines for curriculum alignment: 
a) Clear outcomes are communicated to the students. 
b) Students take responsibility for their own learning and become independent 
learners, while lecturers are facilitators. 
c) Suitable print or electronic learning materials support learning. 
d) Learning is integrated with assessment. 
e) The curriculum caters for diversity. 
f) Alternative modes of delivery and student learning styles are accommodated. 
g) The proportion of learning time is increased and teaching time is decreased as 
the level increases. 
The curriculum alignment or redesign in the US and Europe was brought about by the 

















Figure 2.3: The OBE education approach that is used in HE. 
2.4.5 Knowledge Production 
Knowledge is defined as facts, information and skills acquired through experience or 
education; the theoretical or practical understanding of a subject. In this section, I 
discuss knowledge production and how engineering curricula are structured. 
The purpose of HE is to prepare graduates to contribute significantly to social 
and economic reconstruction (Winberg, 2006, p. 160). There is an assumption that 
traditional, discipline-based academic knowledge is increasingly perceived as unable 
to address issues of importance to South African society. This perception is further 
strengthened by another view that discipline-based curricula tend to be isolated from 
‘real world’ problems. Jansen (2000) says that even in long-established professional 
learning programmes, such as the different streams of engineering, learning tends to 
happen in separate subjects, with no explicit links made between them or the contexts 
that they serve. 
The current HE policy (DoE 1999; CHE 2000) warns that an exclusively 
disciplinary approach could lead students to believe that the purpose of education is 
to master a collection of facts, principles and skills that have been pre-selected for 
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inclusion in a particular subject area, instead of learning how these might be used to 
inform larger, real-life purposes. Knowledge that is structured in silos, segmented and 
boxed separately could produce graduates who are not well prepared for the real 
world. 
Winberg (2006, p. 164) argues that effective educational practice requires 
carefully designed curricula. A well-balanced curriculum should provide disciplinary 
and transdisciplinary learning experiences. The curriculum should introduce the 
potential graduate to competencies from the academic context and the context of a 
society in transition. This approach will ensure that a well-rounded graduate will 
emerge from properly structured curricula. To understand the philosophy of knowledge 
production, Bernstein’s sociology of knowledge would be of great value. 
While discussing disciplinary and transdisciplinary learning experiences in 
engineering, Case (2011, p. 1) quotes Ruprecht who said that “… the curriculum 
question has become a central concern in engineering education. It would be the best 
opportunity to discuss Bernstein’s sociology of knowledge” (Ruprecht, 2000, p. 360). 
Bernstein’s (2000) underpinning research work is about the social realist perspective 
on knowledge. Young and Muller (2010) emphasise that knowledge forms cannot be 
reduced or ignored. 
Knowledge is structured, in part independently of how we acquire it, and 
knowledge Welds differ in their internal coherence, their principles of cohesion, 
and their procedures for producing new knowledge (Young & Muller, 2010, p. 
15). 
Though one finds curriculum knowledge and disciplinary knowledge, in most cases 
these are seen to be one and the same thing. Case (2011, p. 8) also argues that 
curriculum and pedagogy are in most cases taken as the same thing. Bernstein’s 
(2000) ‘pedagogic device’ recognises that these are distinct forms of knowledge, each 
associated with a particular field of play: 
a) Disciplinary knowledge functions in the field of production (in the arena 
of research and scholarship). 
b) Curriculum knowledge functions in the field of recontextualisation and is 
manifested in curriculum documents. 
c) Pedagogy functions in the field of reproduction. 
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During the process of recontextualisation when selection and reforming of 
disciplinary knowledge occur to transform it into curriculum, as knowledge moves 
between one field and another, a ‘discursive gap’ exists where power interests are at 
play  (Bernstein, 2000). 
Muller (2009) believes that a curriculum is affected and shaped by a disciplinary 
knowledge structure. As Maton (2009, p. 55) writes, “… knowledge has its own causal 
powers and tendencies. That is, different structuring of knowledge possesses different 
affordances – they lend themselves more to certain forms of pedagogy, evaluation, 
identity, change over time, and so forth, than others.” The starting point for examining 
a curriculum in a disciplinary area is an examination of the discipline as represented 
in the field of production. In Bernstein’s terms, engineering can be described as a 
‘region’, lying at “the interface between the field of the production of knowledge and 
any field of practice” (Case J. , 2011, p. 9; Bernstein, 2000, p. 9). According to Case 
(2011, p. 9), the field of practice of engineering has a long-standing tradition of 
knowledge based on ‘what works’, the so-called ‘heuristics’ or ‘rules of thumb’. 
Case (2011, p. 9) refers to the time during which engineering disciplines 
established themselves as legitimate members of the academy (Noble, 1977). She 
claims that there was a pulling away from the field of practice (on the shop floor) 
towards the field of production (in the academy) to establish the ‘engineering 
sciences’, which build on a set of recontextualised ‘singulars’. 
According to Bernstein (2000, p. 161), engineering science knowledge is a 
hierarchical knowledge structure. It attempts to create very general propositions and 
theories, integrating knowledge at lower levels. Engineering science knowledge is of 
course the engineering knowledge that is valued in the academy compared to 
engineering practice knowledge. Authors such as Winkelman (2006), see engineering 
practice knowledge as the art of science. Gamble’s (2006) analysis of knowledge in 
the field of practice suggests that it is underpinned by principled forms of knowledge. 
Engineering science knowledge and engineering practice are competing for 
space in the curriculum. Engineering sciences have established themselves in the 
academy. This is seen as the origin of the dominance of engineering sciences in 
engineering curricula around the world. However, as a way of emphasising the 
importance of engineering practice knowledge, professional voices encourage the 
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inclusion of design courses. In engineering programmes design courses are taught 
mostly at the final year level. Design courses are normally based on projects from 
industry that are relevant in a real world context. As Case puts it, their content includes 
real world problems where students are required to engage with contextual information 
and apply heuristics (rules of thumb) and other methods of approximation where 
appropriate (Case J. , 2011, p. 15). 
2.4.5.1 Dominance of engineering science 
The dominance of engineering science as the basis for the engineering curriculum is 
currently under contestation. There are those who argue that there are other 
knowledge areas, for example politics, economics and social science, that can be 
considered in the engineering curriculum. These knowledge areas need to be 
incorporated into engineering to enable it to fulfil its mission of responding to human 
needs. Bernstein (2000) has shown how the social sciences tend to have a ‘horizontal’ 
knowledge structure, where parallel perspectives are set up against each other, rather 
than subsuming subordinate concepts into a higher structure. The incorporation of two 
or more different kinds of knowledge structures into one curriculum thus poses an 
interesting challenge to engineering educators. 
Traditional engineering curricula exhibit strong classification, especially at the 
lower levels, involving exposure to a range of ‘singulars’. The introduction of the final-
year design project helps weaken classification, as students are expected to integrate 
engineering science knowledge from different areas and to incorporate engineering 
practice knowledge where appropriate (Kotta, 2008). Alongside classification, 
Bernstein identifies ‘framing’, referring to matters such as selection of content, 
sequencing and pacing, as the key means through which control is exercised, 
socialising individuals into particular identity spaces. From this perspective one can 
see that traditional engineering curricula, which are largely prescribed and content-
loaded, tend to be strongly framed. Bernstein (2000) conceptualises such a 
curriculum, involving strong classification and framing, as a ‘collection code’. This 
concept is intended as an ‘ideal type’, but nonetheless versions of it can be recognised, 
for example in the early years of the traditional engineering curriculum. 
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The engineering curriculum has a strong presence of engineering science 
knowledge, but less engineering practice knowledge. The curriculum is characterised 
by strong classification and framing. It is too prescriptive and over-loaded. 
2.4.6 Modes 1 and 2 Knowledge 
According to Gibbons (Jansen, 2002; Gibbons & et. al, The New Production of 
Knowledge, 1994), knowledge should be transdisciplinary, problem-oriented, 
application-based, team-driven, multi-sited, partnership-based, socially useful, not 
uniform, quality-controlled, reflective and responsive, and less hierarchical (arranged 
in order of ranks). University produces disciplinary knowledge that is hierarchical. 
Gibbons (Jansen, 2002; Gibbons & et. al, The New Production of Knowledge, 1994) 
is of the view that universities tend to retain the conventional disciplines and their 
specialisations in teaching, research and curricula. 
Universities rely on disciplinary knowledge that has translated into a certain 
organisational formation in this fashion: 
a)   Segmented departments remain the defining administrative units for 
academic work. 
b)   There is little cooperation with other knowledge producers and 
institutions outside the academy. 
c)   Universities define who participates in this discipline-based system. 
d)   They decide how they are evaluated or accredited, and by whom (the 
peer system). 
Gibbons (Jansen, 2002; Gibbons & et. al, The New Production of Knowledge, 
1994) highlights that universities are under pressure to change. The pressure comes 
from the following external factors: 
a) Massification has changed the traditional client base of the university, with 
more students demanding education. 
b) More mature students seek life-long learning through continuing education 
programmes; in SA some, if not most, of the mature students come from the 
racial groups that were marginalised by the system before 1994. 
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c) International competition is forcing universities to reconsider knowledge 
production, innovation and the relevance of their activities to the external 
environment. 
d) The explosion in technology and information sciences has created a new 
skills base within the traditional university and forced changes in the 
curriculum. 
According to Gibbons (1994), pressure from these external factors is forcing 
the universities to change their internal organisation. Gibbons et al. (1994) think that 
there is a call for a managerial revolution in HE: 
“… the university has moved much closer to an industrial pattern of organisation 
with senior management teams and strategic plans, line managers and cost 
centres (Gibbons & et. al, 1994, p. 24). 
Universities could learn how to configure their organisational formations. Below are 
some ideas from Gibbons: 
a)      They have to learn to share their physical, intellectual and financial resources    
with peer institutions that are producing the same knowledge. This idea will not be 
easy because universities hold the monopoly among knowledge producers and the 
need for “strategic alliances” is not always recognised in such institutions. 
b)     The traditional university persistently has to seek collaborative relationships 
with other knowledge producers. In Gibbons’s terms, “creating a presence for 
themselves in [a] range of problem contexts which facilitate the attainment of their 
institutional goals” (Gibbons & et. al, 1994, p. 42). Occasional, sporadic 
involvement with knowledge partners now becomes a continuing experience as the 
problem context changes and new needs and expertise arise. 
c)    Academics have to become accustomed to changes in their work 
environments. Being locked in the same institutional laboratory or office no longer 
works. 
d)    Institutions need to begin changing the system of rewards and the traditional 
career paths for the Mode 1 academic. 
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e)    Reviewing the nature of the undergraduate curriculum is imperative. Teaching 
the basic sciences is commonplace in universities across the world. However, 
massification and globalisation have changed all of that, leading to new mission 
formulations that include: 
… discovering new knowledge, applying and testing knowledge, 
transmitting and diffusing knowledge, dialoguing with knowledge 
stockbrokers (Gibbons & et. al, 1994, p. 44). 
The undergraduate curriculum has to respond to new and applied problem contexts 
that cannot be addressed through single-discipline contributions. Social purpose and 
relevance demand more than intellectual content; these require skills application in 
real-world contexts. 
Harvey and Knight (1996, p. 10) refer to: “Producing people who can lead, who 
can produce new knowledge, who can see new problems and imagine new ways of 
approaching old problems. Higher education has a role to prepare people to go beyond 
the present and be able to respond to a future which cannot be imagined.” 
Mode 1 type knowledge is described by Gibbons (1994) and his co-authors as 
a set of complex ideas, methods, values and norms. This set of concepts has grown 
to control the diffusion of the Newtonian model to other fields of enquiry and ensure 
its compliance with what is considered sound scientific practice (Kuutti, 2007, p. 3). 
Mode 1 is meant to summarise in a single phrase the cognitive and social norms, 
which must be followed in the production, legitimation and diffusion of knowledge of 
this kind. There is a view that Mode 1 is identical with what is meant by science. Its 
cognitive and social norms determine what must be counted as significant problems, 
who should be allowed to practise science and what constitutes good science. Forms 
of practice that adhere to these rules are by definition scientific, while those that violate 
them are not (Gibbons & et. al, 1994, pp. 2-3). The authors continue by summarising 
that Mode 1 problems are both raised and solved in the academic research community 
context. This type of knowledge is strictly disciplinary and homogenous and it is 
“owned” by a particular sub-community. Mode 1 is also hierarchical and preserves its 
form, and the quality control for Mode 1 knowledge takes place solely through peer 
review judgments made by individuals. 
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Mode 2 knowledge production is characterised as follows: knowledge is 
produced not in a detached laboratory, but in the context of application. Mode 2 
knowledge does not belong to a single discipline. This type of knowledge is not 
distributed mainly through disciplinary distribution channels; it is instead 
transdisciplinary and distributed to different stakeholders in the process of production. 
Mode 2 knowledge production accepts different forms of skills and experience people 
bring to it. The value of the knowledge is not only judged by intra-disciplinary peer 
review; it must also be socially accountable in the context of application and in the 
eyes of a variety of stakeholders (Kuutti, 2007) 
In summary, Mode 2 knowledge is produced in the context of application, not 
by a single discipline. It is transdisciplinary, involving many stakeholders, and is 
diverse in character and nature. 
SA needs skilled graduates for national reconstruction and global 
competitiveness, and also needs a transformed and equitable HE system (Jansen, 
2002). Trying to address these two primary needs of the country, HE policy makers 
researched both modes of knowledge production. The policy makers have seen in 
‘Mode 2’ knowledge production the promise of a solution to the dual problems facing 
South African HE. In comparison with Mode 1 knowledge production, Mode 2 is more 
socially accountable and reflexive; it includes a wider, heterogeneous set of 
practitioners, who collaborate on a problem defined in a specific and localised context. 
Mode 2 resonates in many ways with SA’s social, political and economic agendas. 
Attempts to introduce ‘transdisciplinary’ (Gibbons & et. al, 1994; Klein & et. al, 2001) 
into HE are therefore attempts to be relevant to the contexts in which the knowledge 
will be used, and the contexts that will be affected by the knowledge users. 
Researchers believe that Mode 2 knowledge gives HE an opportunity to be 
relevant, accessible and accountable. Such qualities would make HE more productive 
and useful to society (Gibbons & et. al, 1994; Kraak, 1997; Jacobs, 1999; Scott P. , 
1997). They suggest that in Mode 2 knowledge production, partnerships with other 
stakeholders result in inclusivity and higher levels of efficiency and accountability in 
HE (Gibbons, 2000, p. 50). They also believe that Mode 2 results in shifts from elite to 
mass systems (Kraak, 2000), promoting increased access and reducing costs 
(Institute of International Education, (2001, p. 20).  
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Mode 2 knowledge production encourages the concept of community service 
without undermining teaching and research. Community service is integrated in 
teaching and research through delivery, installation and maintenance of knowledge-
based applications to clients inside and outside the university. Transformation of HE 
in SA is based on Mode 2 knowledge production. 
Muller (2009, p. 9) claims that recent studies in SA on curriculum change show 
that universities are being exhorted to programmatise curricula (White Paper, 1997; 
Education Act 1997). Policy makers see this approach as necessary to break the grip 
on disciplinary majors in curricula. It is seen as promoting interdisciplinarity that will 
help achieve relevance in curricula. At the moment it is believed that curricula are sunk 
in theoretical irrelevance. 
Researchers such as Ensor (2002) claim that the call to include 
programmatisation in the curriculum to  achieve interdisciplinarity was resisted in many 
ways. Ensor gives examples of subjects that were robust in disciplinary identies that 
encouraged territory in programmes rather than integrated programmes. 
2.4.7 Effectiveness and Efficiency of a Qualification 
Higher education programmes have their purpose expressed through the learning 
outcomes of the qualification. Learning outcomes for a qualification can be defined as 
the skills and knowledge competencies that a student will have acquired at the end of 
the learning programme. Qualifications are described in terms of learning outcomes, 
workload (credits), the NQF level, competencies and profile. Based on that, there 
should be a measure of how efficient and effective a programme is in the achievement 
of the qualification. The OBE approach plays an important role in the performance 
indicators of efficiency and effectiveness. The key question would be how educational 
effectiveness and efficiency can be maximised. As a way of addressing this question, 
there is a need to understand the meaning of effectiveness and efficiency (Tam, 2014 
, pp. 3-5). 
The effectiveness of a qualification depends on the management of the 
programme, the purpose of the qualification and the quality assurance system used to 
evaluate the programme. To maximise the effectiveness of the qualification, the 
management of the programme should be well established, the intended educational 
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outcomes should be clearly specified and finally a quality assurance system should be 
in place to evaluate the educational outcomes. The effectiveness of a curriculum 
depends on the leadership of the programme at departmental, school or faculty level. 
The leadership should make sure that the purpose of the qualification is articulated in 
a curriculum and that there is a quality assurance process to evaluate the success of 
the qualification. The curriculum development process is directly influenced by the 
effectiveness of the qualification. 
To maximise the educational efficiency of the programme leading to a 
qualification, the teaching and learning activities should be directed at achieving the 
specified learning outcomes. Activities that do not support the learning outcomes must 
be minimised. Teaching and learning activities have a direct impact on the curriculum 
development process. 
Efficiency and effectiveness are central in the OBE approach in HE; they 
provide the driving force for curriculum improvement at student, programme and 
institution level. The OBE approach defines what students are expected to achieve 
and how that achievement will be demonstrated. The discussion focuses on students 
as the ones that should develop skills through the learning programmes. 
2.4.8 Cognitive and Affective Skills 
Every curriculum is designed and developed such that certain skills are developed in 
students by the time they complete the programme. The specified learning outcomes 
of the qualification should be supported by properly designed subject content, teaching 
and learning activities and assessment. The outcomes are classified into cognitive and 
affective outcomes.  
According to Bloom, cognitive outcomes refer to the content knowledge that 
students can comprehend, explain, analyse and apply (Tam, 2014 , p. 3; Bloom, 
Engelheart, Furst, Hill, & Krathwohl, 1956). Content knowledge should also develop 
problem-solving and effective communication skills. Affective outcomes are skills that 
are related to attitudes, beliefs, values, ethical behaviour, empathy and respect for 
others (soft skills). These skills should enhance the student’s development, 
employability, career mobility, lifestyle and opportunity for further studies. 
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The curriculum development process should support and encourage the 
development of cognitive and affective skills in students.  
Curriculum design, development and alignment are about conceptualising, 
planning, implementing and determining how the purpose of a programme will be 
translated into learning outcomes. The process leads to developing content for the 
modules and evaluation is done through properly designed assessment methods. The 
process is guided by understanding of the education philosophy, knowledge 
production and skills development in students. This process sharpens the focus of HE 
on student learning outcomes; it goes beyond “tinkering” and “nibbling” of the 
curriculum (Tam, 2014 ). 
In the following section I discuss the South African perspective on curriculum 
development for higher learning. 
 
2.5 Higher Education Curriculum Development in South 
Africa 
According to the previous section, curriculum design, development and alignment are 
about conceptualising, planning, implementing and determining how the purpose of a 
programme will be translated into learning outcomes, leading to developing content 
for the modules and stipulating that evaluation will be done through properly designed 
assessment methods. The purpose of the programme is directly linked to the learning 
outcomes, which are primarily building into the skills development of the students. The 
process of curriculum development is underpinned by understanding of the education 
philosophy, knowledge production, the skills needed by students and the use of proper 
quality assurance process.  
The role of HE is to provide knowledge and skills that will deliver highly skilled 
people who can assist in developing society and participate in a changing and 
competitive global context (Ogude, Nel, & Oosthuizen, 2005, pp. 1-3). HE should be 
productive and competitive by producing highly skilled graduates. These graduates 
will join the volatile and unpredictable local and global markets and add value to these. 
While there is the expectation that students will develop cognitive skills, it should be 
emphasised that it is affective skills that enable them to adapt and adjust to different 
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environments. They should be able to manage and manipulate the knowledge and 
information that they acquired from HE. Central to these expectations stands the 
curriculum, which is a vehicle for the accomplishment of these expectations (Ogude, 
Nel, & Oosthuizen, 2005, pp. 1-3; Mfusi, 2004, p. 98). 
The curriculum under review was developed and taught by technikons, now 
known as UoTs and CUs. In the next discussion I provide an overview on technikons 
and their process of curriculum development. 
2.5.1 Higher Education in South Africa  
Badat (2009, p. 457) helps one understand that there are four observations to be made 
when looking at the context of institutional change in SA’s HE system. The first one is 
when SA was under colonialism and apartheid. During this period, HE was shaped by 
social, political and economic discrimination and inequalities of class, race and gender. 
Based on the apartheid ideology and planning, HEIs were reserved for different race 
groups. Secondly, intellectual discourse, teaching and learning, curriculum and texts, 
knowledge production and research were strongly affected by the racist, patriarchal 
and authoritarian apartheid social order and the socio-economic and political priorities 
of the apartheid separate development programme. Thirdly, post-1994 the HE sector 
was called upon to address and respond to the developmental needs of a democratic 
SA. With reference to the Education White Paper 3 of 1997, there were radical 
attempts to transform the HE system, in the context of political democratisation, 
economic reconstruction and development and redistributive social policies aimed at 
equity (Paper3, 1997, p. 1.7). Badat (2009) argues that despite some of the economic 
and social gains between 1994 and 2006, SA remained a highly unequal society in 
terms of wealth, income, opportunities and living conditions. HE is even more affected 
by the fact that there is still a shortage of skills, including professional skills such as 
those possessed by engineers, scientists and similar professionals (Badat, 2009; 
ASGISA, 2007). Finally, Badat observes that institutional change in HE has occurred 
in an epoch of globalisation and dominance of the ideology of neo-liberalism. 
Institutional change is driven by market forces and technological revolution; 
globalisation is exercising an influence on the nature of institutions. This has an impact 
on HE and ways of providing HE (Nayyar, 2008, p. 7) and is shaping education on 
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what is taught and what is researched, shifting interests of students and universities 
to vocational programmes. 
Against this background I discuss technikons and how they evolved into being 
classified as HE institutions. 
Technikons have their roots in technical colleges, because the Higher 
Education Act of 1923 (Act 30 of 1923) placed certain technical colleges in the HE 
sectors (Raju, 2006, p. 4). A CATE was created through the Advanced Technical 
Education Act (Act 40 of 1967). The reason for creating CATEs was that there was a 
growing shortage of skilled and high-level personnel to meet the needs of commerce 
and industry. The primary purpose of the CATEs was to provide the theory aspect of 
apprentice education and training in the country. Later on, the CATEs were changed 
to “technikons” through the Advanced Technical Education Amendment Act (Act 43 of 
1979). The name change was not accompanied by a review or change of the primary 
purpose. By the early 1990s 15 technikons had emerged nationally (Raju, 2006, p. 4; 
Cooper, 1994, pp. 70-71). It is worth noting that just as in the university system, 
apartheid was deeply entrenched in the technikon system. The Technikon Act (Act 
125 of 1993) established technikons as degree-awarding institutions. After 1994, 
through the Higher Education Act (Act 101 of 1997), technikons were established in 
the HE sector.  
According to Winberg (2005), technikons were public institutions developed to 
reflect the social order of the day. Each technikon was assigned a race group to serve, 
for instance Peninsula Technikon was serving a coloured population, but taught by 
professional staff that were all white (Powell, 2008, pp. 21-27; Misra, 1999, p. 2). 
Technikon Natal had an entirely white population of students and staff. Literature 
suggests that by 1981, 85% of technikon students were white (Powell, 2008, pp. 21-
27; Misra, 1999). By 1994, there were seven historically disadvantaged technikons, 
and seven historically advantaged technikons.  
The CTP described technikons as providing: 
a broad variety of learning opportunities focused on the needs of a developing 
economy, they also have an ethos of being more employer-centred and are 
continuously striving to make their students more competent, more employable, 
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more directly supportive of entrepreneurial activities and economic growth 
(CTP, 2003b). 
Technikons had strong ties with industry and were committed to providing education 
and training that included workplace experience, so that the graduates were work-
ready. 
The South African government made a distinction between technikons and 
universities. Universities would not be involved with technology education and 
technikons would not be involved in scientific activities in generating new knowledge 
(Bunting, 2001, p. 62). 
The number of students was decided by industry and professional councils. 
Graduates were able to find jobs. White students were highly favoured by the system 
(Powell, 2008, pp. 21-27; Misra, 1999). Students were admitted without matric 
exemption or developed skills in mathematics and science (Winberg, 2005, p. 192). 
The unique strength of technikons was the convenor system and national 
qualifications, the Committee for Tutorial Matters, the focus on cooperative education, 
the development of research capacity and a spirit of cooperation and support (DuPré, 
2004) 
2.5.2 Technikon Regulating Authority 
Technikons were regulated and governed by a statutory body known as the CTP.  The 
Certification Council for Technikon Education (SERTEC), reporting to the CTP, was a 
statutory committee that was responsible for monitoring and evaluating all technikon 
programmes.  
Winberg (2006, pp. 192-193) explained that curriculum development under the 
technikon system was well defined. The curriculum development process was 
facilitated through a convenor technikon. The process involved a national meeting of 
the technikon HoDs/deans concerned, relevant industry and community stakeholders. 
The approval process involved completing motivation forms, starting from the 
convenor technikon, seeking approval from CTP, UTAC and then finally obtaining 
approval from the Minister of Education. Decisions on curriculum matters were binding 
on all technikons. Winberg (2006, pp. 193-195) states that SERTEC made regular 
inspections of programmes, evaluated against curricular documents of which some 
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were as old as 20 years. There were industry advisory boards that were part of 
monitoring curriculum development along with SERTEC. These boards were 
composed of people from industry and were guiding the technikon programmes based 
on the needs of industry. Winberg (2005) believed that the task of the industry advisory 
boards was to make sure that programmes, departments, outcomes, assessment and 
learner guides were regulated. 
After 1994 the HE sector underwent restructuring and transformation, resulting 
in the restructuring of technikons and universities in SA. I will briefly highlight the 
restructuring and transformation of HE in SA. 
2.5.3 Transformation of Higher Education 
The democratic government elected in 1994 was faced with an HE sector that needed 
transformation because it was subject to racial divisions and unequal provision. As a 
way of responding to the challenge, the government started a process of restructuring 
HE policies and legislation.  The process was lengthy, with different groups of people 
participating in the formulation of the policy documents and structures (Badat, 2003; 
Moja & Hayward, 2000). 
In 1995, the National Commission on Higher Education (NCHE) was 
established to advise the Minister of Education on restructuring HE to contribute to 
reconstruction and development. The 1996 NCHE report contained proposals to 
reform HE from being a tool for apartheid and economic domination. Jansen (2002) 
believes that the NCHE report, “A Framework for Transformation” (1996, p. 294), was 
the founding policy for HE after 1994. 
The Education White Paper 3 of 24 July 1997, “A Programme for the 
Transformation of Higher Education”, was responsible for the Transformation of the 
Curriculum (Paper3, 1997). A Higher Education Act was passed on 26 November 
1997. The Education White Paper 3 outlined the underpinning principles for 
transformation, which are equity and redress, democratisation and increased 
participation, development, quality, effectiveness and efficiency, academic freedom, 
institutional autonomy and public accountability. According to the National Plan, the 
restructuring of HE should entail the development of society with capacity to address 
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national needs and to participate in a rapidly changing and competitive global market 
(DoE, 2001, p. 6) 
There was concern from trade and industry that the education and training 
system was lagging behind international counterparts (SAQA, 1997, p. 3). Education 
was seen as inefficient and irrelevant because the systems of certification created 
artificial barriers to progress in learning and work (SAQA, 1997). To address these 
concerns, the NQF was established, driven by unions and the Department of Labour. 
The outcome of the consultative process was the setting up of the NCHE in 1995 
(NCHE, 1996), followed by the Green Paper of 1996 and finally the White Paper of 
1997, which provided the framework for transforming the HE sector (Cloete, 2002). 
The key principles underpinning the White Paper on HE (Paper3, 1997) include equity 
and redress, democratisation, development, quality, effectiveness and efficiency, 
academic freedom, accountability and autonomy. Because of these principles, the 
following transformation programmes were identified: 
a) institutional restructuring, institutional mergers and the creation of a single and 
unfragmented HE system; 
b)  new funding strategies based on efficiency and redress; 
c) articulation between qualifications through the NQF; 
d) co-operative governance and partnership strategies; 
e) significant access targets; 
f) curriculum restructuring towards relevance and flexibility; and 
g) increased responsiveness to social and economic needs (Badat, 2003, p. 7). 
 
The Minister of Education requested the CHE to provide him with proposals on the 
shape and sizing of the HE system. A CHE report on the size and shape, titled 
“Towards a New Higher Education Landscape: Meeting the Equity, Quality and Social 
Development Imperatives of SA in the 21st Century”, was produced by the Size and 
Shape Task Team (CHE, 2000). The report highlighted that: 
a) the inherited system was not effectively responding to the needs of the country; 
b) there was a need to re-configure the HE to serve the new democracy; 
c) there was dysfunctionality that crippled some parts of HE; 
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d) problems that were identified included poor student retention and success 
rates; skewed racial and gender distribution of students, academic and 
administrative staff in HEIs; fragile management capacity and low research 
outputs at most institutions. 
The CHE recommended the restructuring of HE to ensure sustainability, and the 
efficient and effective use of resources (CHE, 2000, pp. 56-57). The merger of 
technikons and some traditional universities was the outcome of this study.  
I have provided a holistic view of the restructuring and transformation of HE post-
1994 because curriculum reform was part of the recommendations. 
In the next section I will discuss the implications of the restructuring and 
transformation of HE with respect to the curriculum. 
2.5.4 Higher Education Policies and the Curriculum  
According to the Soudien report (2008, p. 89), the primary function of HE is the 
production and transmission of knowledge. Epistemological transformation 
(epistemology is the study of the nature of knowledge, justification, and the rationality 
of belief) is at the heart of the transformation agenda. At the centre of epistemological 
transformation is curriculum reform. The Soudien report (2008, p. 89) explains that by 
curriculum reform it means the reorientation away from the apartheid knowledge 
system, where the curriculum was used as a tool of exclusion, to a democratic 
curriculum that is inclusive of all human thought.  
Lange (2017, p. 33) believes that after 1994, the HE policy was interested in 
the exoskeleton (the framework) of the curriculum, which is explained as the structure 
and purpose of qualifications as presented in the NQF rather than in the actual 
curriculum. According to Lange (2017, p. 33), the ascendancy of the NQF was during 
the period 1990 to 2001 when the focus of the HE curriculum was on access, equity 
and redress. The policy frames that were produced to address these objectives were 
the report of the NCHE (1996); White Paper (WP 3 1997), the Higher Education Act 
101 of 1997 and the South African Qualifications Authority (SAQA) Act of 1995, which 
created the NQF. Through the Higher Education Act 101 of 1997, a single coordinated 
qualifications framework was formed, which is the NQF and is used for universities 
and technikons. The SAQA has the function of overseeing the development and 
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implementation of the NQF. The NQF allows learners to earn credits towards a 
national qualification (SAQA, 1997). 
The NQF had two objectives. One was the democratisation of knowledge and 
the second one was to achieve outcomes-based qualifications independent of the 
institutions that delivered them (Lange, 2017, p. 36; Ensor, 2004a, p. 340). To achieve 
democratisation of knowledge, some boundaries have to be broken down: boundaries 
between education and training, between academic and everyday knowledge, and 
between different types of knowledge, subjects or disciplines in the academic domain. 
The notion of the NQF brought about contradictions between the global trends and the 
pressures, local needs and realities of South African education.  
The NQF alignment was supported by SAUVCA (Moore, 2003, p. 304; 
SAUVCA, 1999, p. 26), believing that it would be easy to improve the quality of HE. 
Through this alignment it would be possible to stipulate the requirements for a quality 
assurance system and have clearly defined outcomes against which the quality of a 
student’s performance and institutional provision could be assessed. According to 
SAUVCA’s handbook (Moore, 2003, p. 305; SAUVCA, 1999) the NQF policy 
introduces a new model of HE practice where academics will formulate their learning 
outcomes and assessment criteria and offer these for public scrutiny. When designing 
curricula, they will be required to work in programme teams rather than as individuals, 
in agreement with the CHE contribution to programmes. The demand for summative 
integrated assessment, across specific course outcomes and modules within a 
programme, will be particularly demanding in relation to design and implementation, 
given traditional, territorial and individualistic approaches to teaching. 
All qualifications offered by accredited providers of education and training are 
registered in the NQF. The technikon programmes were registered on the NQF under 
CTP and around 2006; with the dissolving of CTPs, they were listed by individual 
institutions of higher learning. 
The CHE (2004b, pp. 36-38) has provided the following guidelines on how 
programmes should be constituted:  
a) There should be programme teams that are led by a programme coordinator or 
convener. The programme teams should be responsible for planning, designing 
and reviewing of the programmes.  
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b) The Management Information System should accommodate qualifications, 
programmes and modules. 
c) The HEQC must accredit the programmes. 
d) Modules need to be designed and reviewed as components of programmes. 
e) The HEQC’s programme accreditation requires that programmes conform to 
the general qualification standards as contained in the HEQF document. 
f) Curriculum alignment should show alignment between the learning outcomes 
and the assessment of learning, as well as the content and the teaching and 
learning activities to be used to achieve the learning outcomes.  
 
The level indicators (NQF levels 5 – 10) are linked to level descriptors and help peg 
the qualification on the framework. For a bachelor’s degree, Level 5 is equivalent to 
first-year level courses, Level 6 equivalent to second-year courses and Level 7 is 
equivalent to third-year courses.  
NQF levels are relevant for curriculum design for the following reasons: 
a) Lecturers can plan courses using the concept as a guideline to relative 
weighting of contact hours, on-line learning, self-directed learning, assessment, 
etc. 
b) Lecturers can use credit weighting to help make students aware of what is 
expected of them both in terms of level of competence and in terms of time 
management and utilisation. 
c) Lecturers can use credit weighting to help avoid the problems associated with 
one course consuming an excessive amount of students’ time through a high 
rate of reading or assessment. 
d) Evenness can be ensured among courses across a degree programme and 
even across the university’s degree offerings. 
e) The increasing responsibility for self-managed learning can be made evident 
as a student progresses through a degree. 
While there could be a perception among academics that the NQF level language does 
not concern them, the points above suggest otherwise. 
 
 
54 | P a g e  
 
Table 2.1: NQF levels mapped against the NATED qualifications [www.tut.ac.za] 
NATED qualifications HEQSF-aligned qualifications 
Qualification type NQF Level Qualification type NQF Level 
Doctor Technologiae 8 Doctoral Degree 10 
Magister Technologiae 
Master of Business 
Administration 
8 Master’s Degree 9 
Professional Bachelor’s 
Degree (480 credits) 
7 Professional Bachelor’s 
Degree (480 credits) 
7 
Bachelor Honours Degree 7 Bachelor Honours Degree 8 
No prior qualification: new HEQSF qualification Postgraduate Diploma 8 
No prior qualification: new HEQSF qualification Advanced Diploma 7 
Baccalaureus Technologiae 7 No new qualification: Old NQF qualification 
No prior qualification: new HEQSF qualification Bachelor’s Degree (360 
credits) 
7 
Bachelor’s Degree 6 Bachelor of Engineering 
Technology – BEng Tech 
(420 credits) 
7 
Bachelor of Education (480 
credits) 
7 
NDip 6 Diploma (360 credits) 6 
Diploma (240 credits) 6 
No prior qualification: new HEQSF qualification Advanced Certificate 6 
National Higher Certificate 5 Higher Certificate 5 
  
The CHE and the NQF policies give guidance to policy makers, educational 
leaders and academics about HE curriculum development post-1994. Through the 
next discussion I will highlight the relevance of the HE curriculum in addressing real 
world issues. 
2.5.5 Higher Education Curriculum 
The changing socio-political and economic context requires HE to become responsive 
and relevant to the needs of society (Beck & Young, 2005; Gibbons, 2000; Kraak, 
1997; Castells, 2001c). There is a call for the HE curriculum to become more socio-
politically and culturally responsive. The response should include increasing access 
to HE and recognising different knowledge forms and different learning cultures. This 
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is informed by the social justice discourse, which is underpinned by universal 
conceptions of access, equity and respect for difference (Ramirez, 2004). 
The SAUVCA (1999, p. 7) expanded its understanding of HE:  
The demands of the future of SA as a developing country require that 
programmes, while necessarily diverse, should be educationally 
transformative. Thus, they should be planned in a coherent and integrated; 
should be value adding, building contextually on learners’ existing frames of 
reference; should be learner-centred, experiential and outcomes-oriented; 
develop critical enquiry and powers of analysis and prepare students for 
continued learning in a world of technological and cultural change.  
SAUVCA aligns the curriculum debate to the reality of SA and its needs. The 
curriculum should seek to address transformation issues, take into consideration the 
educational background of students (especially those who come from disadvantaged 
backgrounds and schools), provide access and success while ensuring that graduates 
have the necessary skills to compete in the technological and global context.  
According to SAUVCA (1999, pp. 19-20), a curriculum for a qualification should among 
others: 
represent a planned combination of learning outcomes which has a defined 
purpose, and which is intended to provide qualifying learners with applied 
competence and a basis for further learning … to incorporate integrated 
assessment appropriately to ensure that the purpose of the qualification is 
achieved, and that such assessment shall rise a range of formative and 
summative methods such as portfolios, simulations, workplace assessments, 
written and oral communication. 
Frank and Gabler (2006) argue that curriculum change is linked to people’s 
understanding of reality, and it changes as these realities change. Curriculum change 
takes place in a context of real-life challenges. 
Before discussing the technikon curriculum, it is worth noting that traditional 
universities are finding it difficult to migrate towards an inter-disciplinary programme-
based curriculum. They also resist attempts to break down disciplinary boundaries 
(Muller, 2005, pp. 95-96).  While universities have also undergone curriculum change 
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as their roles changed, until recently little has been written about the curriculum in the 
HE sector (Grange, 2006). 
2.5.6 Technikon Curriculum 
The technikon curriculum was prescribed in the NATED document. Each technikon 
would choose from a list of subjects and the syllabus content was prescribed too 
(NATED, 2001). The purpose of each programme was contained within the general 
purpose of a technikon. Winberg (2005) believes that the technikon curriculum 
reflected and resembled the school curriculum. She says the curriculum was dense, 
packed with subjects and that no time was allocated to individual study, research or 
project work. The nature of the curriculum was not making provision for research by 
students. The curriculum was designed based on students going to the lecture hall, 
workshop, laboratory and the workplace. No pedagogical expertise was applied in the 
development of the curriculum. 
Pittendrigh (1988, pp. 246-268), in his thesis entitled “Technikons in SA”, 
records that the programme or course structure for universities and technikons was 
designed by the UTAC. UTAC had developed an instrument to measure the balance 
of the basic subjects (SAPSE 115/116 Manuals). The instrument showed that the 
knowledge areas should be 9,58% basic science and 90,42% applied science.  
He then outlines the curriculum development process for the technikon 
programmes as follows: 
a) Courses are planned in partnership with industry and the technikons (notice 
the plural – because HoDs and deans of technikons would meet and 
decide). 
b) The consultation involves employers, CTP and technikon programme 
representatives. 
c) Job requirements and the industries in each region play a role in designing 
the courses. 
d) All courses are planned via a consultative process where all technikons 
reach a consensus with one another. Variation is allowed.  
e) The agreed-upon course structure or course syllabus is taken forward by 
the convener technikon, which prepares the application documentation. 
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f) The application documentation is submitted to the CTP; if approved by the 
CTP, it is submitted to the UTAC for approval. 
g) The UTAC advises the Minister of Education on the application. 
h) Once the course is approved, individual technikons can apply to offer it 
through the UTAC. 
The practice with the technikons was standardisation of qualifications, quality 
assurance and consultation with employers on curriculum development. The 
technikon system ensured the portability of students (Raju, 2006, p. 12). 
Winberg (2005) argued that the curriculum development process for 
technikons, which was complex and bureaucratic, was placing constraints on 
education for industry. At the time she was writing, she believed that this process was 
inhibiting the development of new programmes and curriculum development for 
existing programmes. The author further argued that industry was undergoing fairly 
dramatic changes where workplaces were becoming globalised and long production 
lines were reduced. This flattened decision-making structures, necessitating creativity 
and problem-solving skills. Industry also had to deal with complex social changes and 
new technologies. By 1990 technikons were under pressure to evaluate their offerings 
based on the changes in the industry. 
After obtaining understanding of the Technikon curriculum and the process of 
developing the curriculum, I will discuss the challenges that curriculum development 
is facing. 
 
2.6 Challenges of Curriculum Development 
Curriculum development is facing a few major challenges. The first one is an insulation 
layer that separates academic disciplines and the professional identities of academics. 
According to Moore (2003, p. 306), this behaviour and practice are referred to as 
pragrammatisations. These insulation layers of separation inhibit curriculum debates; 
a shift is needed across disciplines and academics of different professional 
backgrounds. These insulations have to be weakened so that all academics can 
participate in collective curriculum debates. The CHE policy on the curriculum calls for 
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the curriculum for all programmes to be multi-disciplinary (Moore, 2003, p. 304). 
Gibbon’s Mode 2 type of knowledge encourages a transdisciplinary approach. To 
achieve such a multi-disciplinary type of curriculum, academics across disciplines 
should meet and agree on the graduate attributes and then translate them into 
overarching learning outcomes that the curriculum should achieve. Moore (2003, p. 
306) suggests that academics can modify disciplinary curricula or collaborate in multi-
disciplinary curricula. The discipline or knowledge field constitutes the largest claim on 
the identity of academics. Academics are professionals who have qualifications in a 
particular discipline, hence the issue of insulation comes in. Academics tend to wear 
blinkers based on their professional disciplines; for example, engineers, lawyers, 
doctors, and others. Maybe academics have not yet realised that teaching is another 
discipline (education) and they need to apply their mind to issues of pedagogy when 
they operate as educators in in their specialised fields. 
The first challenge is that the separation walls between disciplines and 
academics are not assisting in the curriculum debate. 
The second challenge to curriculum development is highlighted by Cloete and 
Bunting (2000, p. 39) where they claim that there is an increasing tendency for 
knowledge to be produced in the context of application by trans-disciplinary groups or 
teams who are from within and outside HE. Curriculum developers are deciding for 
other people, excluding other role players such as academics and students. The 
challenge is critical about Mode 2 knowledge production, but to me it seems that this 
could be true if there is no consultation with all the stakeholders. 
There is a view that researchers who are publishing work on curriculum 
development are not always educational experts, but rather educational leaders, 
practitioners and managers who are using the research to address certain issues. This 
is a mismatch indeed because, as alluded to earlier, academics carry strong identities 
about their disciplines of specialisation, but do not necessarily have much knowledge 
of curriculum matters. Secondly, their research might be driven by challenges they are 
observing as lecturers. In addition to what these researchers want to achieve, 
curriculum research should assist in developing a better curriculum that is relevant 
and responsive. This challenge is about non-aligned curriculum research. 
 
59 | P a g e  
 
Another challenge is that policy makers and education planners are paying less 
attention to issues of knowledge production through research and also through 
interrogating curriculum and pedagogy [Mfusi (2004, p. 99) is quoting Ensor (2002, p. 
272)].  
On the other hand, research outcomes can be ignored at times. An example is 
the “chalk and talk” teaching method. Mills and Treagust (2003, p. 2) argue that the 
culture of “chalk and talk” was and still is a dominant pedagogy in engineering 
education. Research shows that this approach is ineffective, but it still exists.  
If curriculum reform is to be effective and successful, academic leaders and 
policy-makers should recognise and deal with the barriers to the process. I have 
deliberated at length about the curriculum in the South African context. In the next 
section I discuss curriculum development from the international perspective. 
 
2.7 International Perspective on Curriculum Development 
Most of the discussion on the curriculum was based on the South African perspective. 
It would be good to get a global perspective on curriculum development. Case (2016, 
pp. 279-281) argues that the themes that constitute the engineering curriculum debate 
at a glance appear to exhibit some degree of uniformity across the globe. According 
to her, the debate is centred on: (a) a need for a strong grounding in the fundamentals; 
(b) the importance of communication and related skills; and (c) the need for exposure 
to real-world engineering work. There is general appreciation that curriculum debates 
and discussions on engineering education continue worldwide (Case & Light, 2011). 
In every country the education and training of technicians and engineers is a 
national priority because these skilled graduates drive the economy of the country. As 
discussed earlier, Case also alludes to the fact the curriculum development debate is 
about the preparedness of the graduates when they leave the HEI and enter the 
workplace. Industry is somehow dictating this process because it provides feedback 
on the skills graduates have brought into the workplace. The preparedness of 
graduates for the workplace is also discussed by the American Society for Engineering 
Education  (Case & Light, 2011) 
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According to Case (2016, pp. 279-280), in the US curriculum development and 
reform were based on the following reasons: (a) because of the post-war period the 
curriculum was dominated by a massive increase in emphasis on mathematics and 
science; (b) afterwards the curriculum in engineering education was influenced by 
concerns about globalisation, outsourcing and offshoring of engineering work 
(National Academy of Engineering, 2004).  
 
2.8 Needs Analysis or Situational Analysis  
2.8.1  Graduate Attributes 
The skills required from graduates are driven by the demands of industry, 
technological development, global trends, workplace requirements, the needs of 
society, the government agenda on HE and career growth. Engineering graduates are 
expected to have human relations and technical skills, also known as cognitive and 
affective skills. The skills will help them when addressing the needs and demands of 
clients, government, environmental groups and the public (Mills & Treagust, 2003, p. 
2). Companies also expect graduates to have understanding of organisational skills. 
As if that is not enough, graduates are also expected to cope with the commercial 
realities of industrial practice and the legal consequences of every professional 
decision they make. In addition to the expected skills above, graduates are expected 
to be entrepreneurs, as well as good and responsible citizens.  
To sum up, for technicians and engineers to fit into today’s industry, they should 
have communication skills, be good at teamwork, and have a broad understanding of 
social, environmental and economic issues. Mills says it is noticeable that graduates 
cannot apply the knowledge of fundamental engineering science and computer 
expertise (Mills & Treagust, 2003, p. 3).  
The biggest challenge for HEIs is to equip students with adequate skills through 
the curriculum presented to them. One recalls that OBE as a teaching and learning 
strategy in HE is no longer about what is being taught, but about what students have 
learned.  
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2.8.2 Call for Curriculum Reform 
There seems to be unhappiness about the quality of graduates. Because of this view, 
studies have been conducted on how to improve the skills students are acquiring from 
HE. The recommendation from these studies and accreditation processes is that 
emphasis should be put on what students have learned, which is a big shift from the 
previous approach of “what is being taught”. There is a call from employers and 
students, including the South African government, for a change in the current 
philosophy and delivery of engineering education. This call is for a curriculum that is 
relevant and responsive.  
To assist curriculum or programme designers to manage the curriculum debate 
and to respond appropriately, the following factors about the engineering curriculum 
in general should be considered (Mills & Treagust, 2003, p. 3): 
a) The engineering curriculum is primarily content-driven, focusing on engineering 
science and technical courses. It is not integrated with industry practice.  
b) The current curriculum does not give students enough design experience.  
c) The engineering curriculum is producing graduates who lack communication 
skills and teamwork experience. The programmes should incorporate more 
opportunities for students to develop these skills.  
d) The curriculum should develop awareness among students about social, 
environmental, economic and legal issues that are part of the reality of modern 
engineering practice.  
e) The curriculum should contain elements that assist in relating theory to practice 
and provide design experiences.  
f) Teaching and learning need to be student-centred. 
These points are programme-specific; if used together with CHE guidelines, 
programme designers should find it easier to develop and reform a curriculum. 
The call for curriculum reform in engineering education is not necessary supported 
by the fact that in SA there has been change in policy only. Research Literature is 
overwhelmed with calls for curriculum reform in engineering across the globe. 
According to (Mitchell & al, 2019, p. 1), engineering graduates need a whole range of 
skills, knowledge, attributes and competencies. There is a view that for potential 
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students enrolling for engineering the strong foundation in science and mathematical 
knowledge is not sufficient.  
Mitchell argue that for more than two decades, a call to broaden the curriculum 
was made by industry, professional institutions (National Academy of Engineering) 
and governments. In their Book, A whole new engineer, Goldberg  and Somerville 
(Goldberg & Somerville, 2014, p. xxi) highlight organisations like the National Science 
Foundation that invested large sums of money into efforts to change engineering 
education. Other organisations are Duderstadt Report, Engineering for a Changing 
World: The Millenium Project; the Presidential Council on Competitiveness. There is 
a desire to have a curriculum that helps develop skills in graduates such as the 
engineering’s role in the society, critical thinking, teamwork, socio-economic 
understanding, sustainability, ethics and entrepreneurship. Boeing is also known to be 
vocal in calling for change in engineering education.  
In the UK, it was in 2016 when a survey by Institute for Engineering and Technology 
(IET) (Technology, 2016) revealed a deeper concern around skills, knowledge and 
experience of the future graduates (workforce). (Mitchell & al, 2019) believe that strong 
criticism of engineering curriculum are echoed in research reports like in 2013, Perkins 
released a report titled “pipeline of school leavers into engineering study; MacDonald 
(2014) wrote about difficulties faced by under represented groups entering 
engineering; Morgan and Ion (2014) researched on skills developed during university 
education. The Royal Academy of Engineering conducted a number of investigations 
into the process of “Educating Engineers for the twenty-first century”. The Academy 
consulted industry and academics highlighting skills shortages and skills gap in the 
graduates. 
(Kolmos & al, 2016), claim that in the USA several organisations are calling for a 
systematic change in engineering education with more emphasis on process skills, 
entrepreneurship and innovation. ABET, EURACE and Engineers Australia are on 
record to say that engineering curriculum should be integrated, towards development 
of generic design and problem solving skills. Additional skills need by graduates would 
be professional, business, disciplinary knowledge and skills.  
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In Europe the Bologna (Kolmos & al, 2016) process calls for learning outcomes 
that are well articulated about intended knowledge skills and competences with 
emphasis on entrepreneurship and innovation. 
The call for curriculum reform in engineering education is compelling Universities, 
faculties and engineering departments that are responsible for producing graduates 
with the skills that are needed by the industry, society and technology world to re-think 
their business. The Royal Academy of Engineering (Rauhut, 2007) wrote, “University 
engineering courses must provide students with the range of knowledge and 
innovative problem-solving skills to work effectively in industry as well as motivating 
students to become engineers on graduation”. 
Table 2.2 : Chronological Order of Calls for Curriculum Reform 
 Year Publication 
1 1999 Transforming Undergraduate Education in Science and 
Technology: Centres of Science, Math and Engineering 
Education: National Academy Press (Henderson 2008) 
2 2002 A Process of Curriculum Change in Engineering Education: 
European Journal of Engineering Education:  Walkington 2002 
3 2003 Engineering Education – Is Problem-based or Project-based 
Learning the Answer: Australian Journal of Engineering 
Education: (Mills&Treagust 2003) 
4 2003 Aligning Teaching and Assessing to Course Objectives, 
Teaching and Learning in Higher Education: New Trends and 
Innovations. (Biggs 2003) 
5 2004 Educating the Engineer of 2020: Adapting Engineering 
Education to the new Century: National Academy of 
Engineering: 
6 2005 A Framework for qualifications of the European higher 
education area: Bologna Working Group Report: (2005) 
7 2006 Educating Engineers for the 21st Century: The Industry View: 
The Royal Academy of Engineering: Spinks (2006) 
8 2008 Addressing the supply and quality of engineering graduates for 
the new century: King (2008) 
9 2014 Call from the following organisations: 
- The National Academics; 
- The National Science Foundation; 
- The Duderstadt Report: Engineering for a changing 
world: The Millenium Project; 
- The President’s Council of Competitiveness 




Accreditation and Engineering Professional Bodies: 
- Engineers Australia (2011); 
- International Engineering Alliance (IEA); 
- American Board for Engineering and Technology 
(ABET); 
- European Accredited Engineer (EURACE) 
 
 







Table 2.2 shows that the call for curriculum reform in engineering education has been 
around for many years. The latest publication in 2018 still contains the same message. 
This means that the curriculum has not been transformed and that engineering 
students do not have the desired skills and competencies.  
 
2.8.3  International Response to the Call 
According to Mills and Treagust (2003, p. 4), the USA, UK and Australia are facing a 
similar challenge of an engineering curriculum that is not producing graduates with the 
relevant skills. For Mills (2015), a possible solution is to revise course accreditation 
criteria through the Accreditation Board for Engineering and Technology (ABET) and  
Standards and Routes to Registration; this will mean all HEIs in these countries will 
develop revised programmes, course structures and teaching methods. The 
motivation for using the accreditation process to drive the engineering curriculum 
reform or redesign is that changing the criteria would force all institutions to comply.  
Mills and Treagust (2003, p. 4) suggest another solution, where some HEIs 
might choose to “nibble” gradually at the edges of their existing programmes.  
In concluding this section, Tam (2014 , p. 2), emphasises that learning 
outcomes should help students or graduates because the question is no longer “what 
you do to obtain a degree or diploma” but rather “what can you do now that you have 
obtained your degree or diploma”. This approach is of relevance to the labour market 
(Tam, 2014 , pp. 3-5; Purser, 2002). Continuous curriculum redesign is not optional if 
the graduates have to succeed in their careers. 
There is a call, internationally, that engineering education should change the 
philosophy of teaching, put more emphasis on “what graduates can do,'' as against 
11 2016 Skill and Demand in Industry Survey 2016: Institute of 
Engineering and Technology (IET): London: 
12 2016 The Significance of context for curriculum development in 
engineering education: a case study across three African 
countries: European Journal of Engineering: Case et al (2016) 
13 2016 Response strategies for curriculum change in engineering: 
Springer: Kolmos et al (2016) 
14 2018 Faculty wide curriculum reform: the integrated engineering 
programme: European Journal of Engineering Education: 
Mitchell et al (2018) 
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“what they have been taught”. The “chalk and talk” approach which has been used up 
to now will have to be revised. 
In the following section I will discuss the role of industry in curriculum 
development. 
2.9 Role of Industry in the Curriculum 
Technikons rely heavily on industry partners to advise them on curriculum issues 
(Raju, 2006, pp. 7-9)]. There are industry advisory boards in the technikons, UoTs or 
CUs that take part in curriculum debates and also give feedback about the 
performance of the graduates in industry. Industry partners or employers have high 
expectations from the graduates as they come out of the university and land on the 
shop floor. Employers expect HEIs to provide them with human resources with 
appropriately specialised training [Botha (2009, p. 156) citing Beck and Young (2005)]. 
Industry is powerful when it comes to holding the HEIs accountable; it even threatens 
universities that if its expectations of the readiness of graduates for the workplace are 
not met, it will develop its own training programmes. 
There is a demand that universities should produce qualified and skilled 
graduates to serve the economy of the country (Botha, 2009, p. 162). This is seen as 
the driver of professional education, which can be seen as the driver of curriculum 
development. The demand emanates from the scarcity of skills in many areas of the 
labour market, as referred to by the South African Skills Development Act (no 97 of 
1998) (1998) and the Skills Development Amendment Act, (no 37 of 2008) (2008). 
Industry advisory boards and professional bodies play an important role in advising 
universities on curriculum matters. There is a strong relationship between universities 
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2.10 Role of Academics  
Powell in her thesis argues that the legacy of apartheid ideology is present in South 
African institutions and affects the work of HE (Powell, 2008, p. 95). Some of the 
lecturers working in HEIs were educated under the apartheid regime, some were 
parents and some worked in different industries. The current students are in socio-
economic and political circumstances that are a result of that apartheid legacy. 
Winberg (2005) also supports the fact that technikon academics were recruited 
from industry to teach certificates and diploma students. In industry these academics 
were practitioners in their disciplines. They were strongly aligned with their 
professions; for example, one would say, “I am an engineer”. They seldom saw 
themselves as academics. Even their academic qualifications were not high and they 
often had no research expertise. A change in staff profile started around 2000; 
technikons began to employ a mixture of university, technikon and industry-based 
experts and novices (Winberg, 2005, p. 194). 
There was no culture of research in technikons. Activities such as reading 
publications, engaging in discipline-based analysis of theory, evaluating assumptions, 
questioning ideas and claims, engaging in peer review and conducting seminars on 
current research were not part of the technikon environment. 
One could take this discussion to academics who are teaching in universities, 
besides the technikons. In the HE sector there is a need to ensure efficiency, planning 
and quality assurance. The traditional roles and identities of academics are changing 
because of these developments (Henkel, 2004). More focus is placed on 
administration and curriculum-related activities seem to suffer (Johnson & Cross, 
2005). Academics see themselves as knowledge experts; other activities may have 
implications for the identity of academics (Henkel, 2005). Some argue that 
managerialist strategies erode the autonomy of academic work and reconfigure their 
identities (Henkel, 2005, p. 155). This, it is felt, undermines the academic project and 
relocates power from academics to administrators. However, others argue that 
academics still have reasonable autonomy and that internal and external procedures 
only affect them marginally (Kletz & Pallez, 2002, p. 9). 
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It is of importance to understand what is expected from academics with regard 
to curriculum development. The tendency is that academics are more concerned about 
issues concerning the discipline. They have a narrow focus on the job at hand. Hence 
Moore (2003, p. 308) calls for a shift in academic identities and practices. Academics 
should be responsive and shift from an introverted to an outwardly projected 
orientation and look for social and economic relevance. They should not be concerned 
about justifying their disciplines and jobs. Ogude (2005, p. 2) defines responsiveness 
as a behavioural change when incited by a stimulus. For an HE curriculum the stimulus 
can be the industry, government, institution or societal expectations from HE 
graduates. For HEIs responsiveness means meeting society’s broad expectations; 
these expectations are that HE will adapt to change and contribute to national needs. 
Academics have to respond to the priorities set by the government, institutions and 
stakeholders in the interest of quality assurance.  
Recalling the history of SA, some lecturers were lecturing even before 1994. 
They were expected to deliver a curriculum that had a discriminatory mandate. Ballim 
(2015) refers to the fact that some of these academics were from historically white 
universities; nowadays a different student is in their classrooms, coming from a world 
that is foreign to the academic. According to Ballim (2015), these lecturers need help 
with understanding the variety of ways of knowing and making sense of the world of 
their students. The point here is that students use their world as a point of entry to 
access knowledge.  
Botha (2009, p. 162) claims that South African universities are grappling with 
external curriculum determinants. Universities are facing another challenge of 
matching academics to their programmes, faculties/schools/departments to their 
programmes and students to their programmes. Universities have to balance their 
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2.11 Role of Academic Leaders 
A typical faculty in HEI would be composed of deans, academics, support staff and 
students. The deans are responsible for keeping this complex structure working and 
balanced. Deans as managers should also have knowledge of the legal and regulatory 
environments, technological literacy, financial management skills, a strategic 
perspective, a healthy means of maintaining professional and personal balance, and 
an enduring concern for the integrity of their faculty and institution (Scott, Coates, & 
Anderson, 2008, p. 66). Scott et al. (2008, p. 65) quote Wolverton et al. (2001). For 
the purpose of this study, academic leaders are managers who are responsible for 
managing academic departments, for example HoDs; elsewhere this role is performed 
by heads of schools or maybe deans.  
The responsibilities of academic leaders are supported by Tucker’s (1992) 
categories of essential knowledge, skills and attributes for department chairs in US 
HE:  
a) budgeting and resource allocation;  
b) curriculum and programmes; 
c) departmental administration;  
d) external communication; and 
e) faculty affairs. 
According to Ramsden (1998, pp. 238-240), the job of a university HoD should involve:  
a) vision, strategic action, planning, resource management (for example, 
how best to balance ‘following the university line’ with working to the 
department’s advantage);  
b) enabling, inspiring, motivating staff (for example, how best to balance 
telling and directing staff with listening to and consulting with them, or 
encouraging disagreement with avoiding conflict);  
c) recognition, reward, performance assessment (for example, how best to 
balance delegating tasks with controlling the outcomes, or making staff 
accountable with letting them set their own professional standards, and 
rewarding effort with rewarding achievement); and 
 
69 | P a g e  
 
d) personal learning and development (for example, how best to balance 
seeing academic leadership as a career with seeing it as a temporary 
job). 
Academic leaders require the ability to develop a collaborative and supportive 
culture among peers. HODs should provide opportunities to share knowledge between 
colleagues. They should have the following competencies [Scott et. al (2008, p. 16) 
quote Debowski and Blake (2004, pp. 3-4)] : 
a) strong commitment to pedagogy, and an understanding that course 
design and curriculum development should be driven by a strong grasp 
of how learning occurs and the effects of different forms of teaching on 
student learning; 
b) sound awareness of the university, faculty and school, and teaching and 
learning policies; 
c) knowledge of the curriculum areas and factors that need to be 
considered when designing relevant and effective curricula; 
d) the ability to evaluate and review courses and programmes; 
e) the capacity to analyse and evaluate curriculum content for relevance, 
suitability, currency and uniqueness; 
f) an understanding of student needs and learning styles; and 
g) ongoing development of new teaching strategies (such as flexible 
learning). 
Against this background, Winberg (2005, pp. 194-195) reminds us that in 
technikons, HoDs were people recruited from industry; they had no academic and 
curriculum experience and no formal qualifications in leadership.  Most academics had 
strong mindsets and practices based on the old-fashioned curriculum, which was 
educating for the needs of industry. 
I begin to wonder if HoDs from traditional universities were different from those 
from technikons, when considering  Winberg’s comment. 
A curriculum is implemented by an academic department. The HoD or 
programme coordinator is responsible for making sure that the programme structure 
is designed in such a manner that it meets the overarching purpose statement for the 
qualification, so that the students graduate with the expected skills that are articulated 
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through the learning objectives of the programme. He or she is the facilitator for 
curriculum debates and related issues, ensuring that the academic staff take part in 
debating and deciding on curriculum matters. 
In the next section I will discuss leadership in the curriculum development 
process and how to bring change in a traditional university setup. 
2.12 Change Management in Curriculum Development 
As I discuss change management within the context of curriculum reform, I first 
present the holistic picture of the vision for transformation. The quotations from the 
Royal Academy of Engineering and the Institute of Engineering and Technology 
capture the need for transforming the curriculum. 
 “University engineering courses must provide students with the range of knowledge 
and innovative problem-solving skills to work effectively in industry as well as 
motivating students to become engineers on graduation” The Royal Academy of 
Engineering (Rauhut, 2007) 
“There is a deeper concern than in previous years around the skills, knowledge and 
experience of the future work-force (postgraduates, graduates, school leavers and 
apprentices.” IET (2016) Skills Survey. 
Table 2.3: Characteristics of a Transformed Curriculum and Aspired Graduate 
Attributes 
Traditional Transformed Aspired Graduate attributes 
Disciplinary knowledge; 
Silos; 
Strong foundation of 

















Adequately prepared for the 
world of work 
Have a wide range of skills, 
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A transformed curriculum will be able to develop the desired attributes in engineering 
students upon graduation. The impact of curriculum reform will be judged based on 
the attributes that the students have acquired and the skills surveys will be able to 
update researchers. The students are the beneficiaries of a transformed curriculum. 
In 2013, Gibbs (Gibbs, 2012) affirmed that the transformation of the engineering 
curriculum is slow and research on change management with respect to curriculum 
reform is still new. The process of transforming the traditional curriculum needs 
leaders who are able to apply change management amongst the communities of 
practice. These communities need to change their mindset, attitudes, beliefs, 
academic freedom, culture and practices; that change will impact their world in many 
ways. 
Engineering faculties and academic departments are in the centre of changing 
the curriculum so that graduates have the appropriate skills. In some universities, the 
vision to transform the curriculum is driven by Management (top-down) while in others 
it is started by academics (bottom-up). There are also cases where change is driven 
by outside educational research groups. The process of redesigning or developing a 
curriculum while people are used to traditional curriculums is a big change step for 
those involved. The process of developing the engineering curriculum is started with 
graduate skills in mind. Academics who are the facilitators of teaching and learning 
should have a buy-in. Academic leadership should level the plane fields for this 
process to unfold and take effect. Academics are in the business of assisting students 
who come into the engineering profession to transform into graduates with the 
necessary skills. As students start the course in first year, many of them are not sure 
of what engineering looks like including expectations, but the curriculum in the hands 
of the academics will determine their future steps. 
(Kolmos & al, 2016) focus their contribution to individual and systematic 
changes. At a micro-level there is a need for individual academics to change. A 
systematic change refers to a change at organisational level (department, faculty or 
university). For a change to be effective, the leaders of the process should appreciate 
both layers of change and integrate them. Strong leadership is desired so that a top-
down and bottom-up change approach in curriculum development are not in a collision 
course. The vision and motivation to redesign an engineering curriculum should be 
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shared and appreciated at all levels. The implemantation and ownership of the 
changes in the curriculum should be in the departments. The leaders of the process 
should be able to identify, appreciate and recruit those academics who share the same 
vision because they will be change agents in departments or faculty ( (Kolmos & al, 
2016)).  
There are two kinds of changes according to Graham in (Kolmos & al, 2016, p. 
393), namely individual and systematic changes.  There are changes that are 
executed by individual academics (early adopters as they call them) in their subjects. 
Changes executed by individual academics are single and take place in isolated 
subjects. These changes cannot be classified as systematic. Systematic changes 
have to be: (i) triggered by external factors like accreditation; (ii) interconnected 
curriculum where academics desire to see positive impact on the students; (iii) ensure 
that academics are actively involved in curriculum development and the impact of the 
process is evident; (iv) have a shared vision of a developing a world class engineering. 
Embarking in a journey for systematic change involve all role players in a university. 
The Journal of Engineering Education through a publication on systematic change 
noted that most researchers were writing articles on single course changes (McKenna 
et al 2014). 
While discussing change, (Henderson & al, 2008), propose four categories of 
change, which are disseminating curriculum and pedagogy, developing reflective 
teachers, enacting with policy and developing a shared vision. They further allude to 
the fact that researchers have some areas of interest like faculty researchers focus on 
reflective teachers, while STEM researchers focus on curriculum and pedagogy and 
higher education researchers focus on policy. STEM researchers concentrate their 
research on individual level and higher education researchers focus on environment 
and structure. The ideal research should be coherent and bring these three categories 
together, but that has always been hard. While the concept of a shared vision looks 
great, (Kolmos & al, 2016, p. 394) believe that the different communities in a 
University, Faculty, department or school seldom work together. A systematic change 
in engineering education is hardly there, there is no attempt to have a shared vision. 
While exploring and describing the impact of changes in an engineering curriculum, 
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Kolmos, claim that changes in engineering education are taking place at a slow pace 
and are meeting resistance among academics. 
Kolmos (Kolmos & al, 2016) quotes Sterling’s (Sterling, 2001) three types of 
educational responses to sustainability of engineering education. These are education 
about sustainability (add-on strategy on subjects without change to the educational 
paradigm – purpose), education for sustainability (content, values, programme 
structure without changing the programme purpose), education as sustainability is 
transformative, epistemic learning response (re-building of the curriculum and 
organisation.  
Culture and curriculum play a significant role (Mitchell & al, 2019, p. 16). During 
the conceptualisation of the curriculum development project, having enthusiastic 
people to form the steering team working in consultation with departmental colleagues 
to build communities to drive the change. Each department and individual has an 
inherent culture and existing teaching practice. Mitchell recommends that there should 
be development of cultural change using concepts like foundation of communities of 
practice (Wenger, 2000). 
(a) Curriculum Review and Change Management at the University of 
Adelaide 
The University of Adelaide Management responded to curriculum review 
comments from reviewers and accreditation bodies. They established a Curriculum 
Renewal Project overseered by the office of the Deputy Vice-Chancellor Academic. 
The team was composed of a curriculum specialist and carefully selected academics 
from the affected departments. The academics were going to form a core group in 
their department (agents of change). The vision was to change the content-based 
approach to outcomes-oriented approach. Project working group was encouraged to 
think like engineers (consider the skills and competencies followed by applying design 
principles). Through the project they achieved a change in philosophy of engineering 
curriculum design because they focused on learning outcomes and technical skills 
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(b) Change Management at the University College London 
The faculty of Engineering Science of the University College London (UCL) took 
a voluntary decision to engage on a process of reviewing and revising the 
undergraduate educational programmes. In 2014, they came up with an Integrated 
Engineering Programme (IEP) that was implemented in all the academic departments. 
The IEP was a complete overhaul of the engineering education across the Faculty. 
The project was based on a problem-based learning which was common to all 
students.  
The process started in 2011 with faculty wide discussions on the philosophy, 
directions and pedagogies that were required to develop engineers for the latter half 
of the 21st century. The discussions focused on knowledge, skills, attitudes and 
attributes that are expected of professional engineers to solve global issues that are 
facing human beings. The IEP came up with a philosophy, “Engineering is the art and 
practice of changing the physical world for the benefit of all” 
The process was a collaboration with departments for sharing the vision that 
aims to produce a distinct and inclusive programme. The idea was to produce 
graduates that are highly self-aware, conscious, dynamic and employable. They 
identified five pillars of the programme: demonstrate the interdisciplinary nature of 
engineering (research and problem-based activities); engage in real-world problems 
(social impact); apply design, professional practice and skills; interact freely with staff 
and peers; maintain disciplinary strengths and alignment to research. Upon completion 
of the programme the graduates would have acquired those competencies. 
Changing the organizational culture needed strong leadership. The IEP project 
was a top down and as well as a bottom up approach. The Faculty leadership had to 
be strong to drive the educational change programme through sharing the vision, 
shaping directions and innovation in all departments. The IEP was referred to as a 
“revision program” because calling a it “new and improved” was deemed inappropriate 
as it would alienate existing students and devalue their own educational experiences. 
With caution about existing staff members, the existing curriculum was used as a 
departure point, appreciating its strengths while applying innovation. The local 
constraints were real because change is highly individual and predicated on the local 
 
75 | P a g e  
 
context (Case calls this a situational logic). The buy-in and acceptance from staff was 
to be achieved if the Team was keen to draw from the existing local experience and 
expertise. Staff were allowed opportunity to gain full insight of the revised curriculum. 
The Faculty had a cohort of staff members who were itching for change but were not 
in senior positions to initiate curriculum reforms, these were to be acknowledged and 
trained so that they become agents. Directions for change were negotiated around 
themes like: design and practical engineering, entrenching skills-based teaching and 
learning, guarding against too much tempering with fundamental science and 
mathematics. The driver for the change was to develop a curriculum that was student 
centred and aspirational. It was noted that curriculum and culture need to be 
addressed, this is where communities of practice were formed to support staff. The 
project was successful. (Mitchell & al, 2019) 
In the next section I will discuss how Olin College and Illinois University 
embarked on a journey to develop an engineering curriculum which they believed 
would be near suite for purpose. 
2.13 Case Study: Olin College and Illinois University 
Goldberg and Somerville start the journey of a new college of engineering with 
providing insight to the reason behind creation of the type of college (Goldberg & 
Somerville, 2014, p. 3). They argue that organizations like National Science 
Foundation and the Accreditation Board for Engineering Technology were providing 
feedback that engineering education “was desperately in need of a renovation, but no 
one seemed to have an answer.” Lawrence Milas conceived the idea of a new school 
with a “new paradigm for engineering education. The Franklin W. Olin College was to 
be a vehicle for “an education which liberates one to lead a personal and professional 
life of full citizenship in one’s local, national and global communities. The vision was 
to establish from a clean slate an engineering college that will overhaul the whole way 
of studying engineering. The College was founded on the principle of continuous 
improvement. The recruitment of staff to start Olin College, starting from the President 
was highly selective in nature. The engineering curriculum was integrated and 
interdisciplinary. The so-called basic courses were taught later instead of teaching 
them in first year. First year students were introduced into “designing things” using 
softwares. Students were made partners in curriculum development and into deciding 
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a culture for the college (Goldberg & Somerville, 2014, p. 17). Kolmos and authors are 
of the view that Olin College might be sharing the same view that students should 
initiate change. 
 When Golberg was part of the Illinois delegation that visited Olin College, he 
claimed that he noticed the change in students. This he called the OLIN EFFECT. The 
introduction of first year students to design, software modelling and building 
prototypes, resulted in motivated and compelled students who were able to 
understand the importance of the traditional courses like Mathematics and Science in 
later years. As part of the visit team from Illinois, Goldberg saw freshmen (as they call 
first year students) who were smart, articulate and confident. In his own words he said, 
“wow, this is interesting. These kids might not yet be full-fledged engineers technically, 
but they really get it”. (Goldberg & Somerville, 2014, p. 45) 
Illinois University is a traditional university. Cangellaris and Goldberg had a 
vision to start a pilot programme or programmatic incubator to “help improve 
undergraduate education”. The challenge they faced when discussing change 
amongst Faculty academic members was an academic NIMBY problem. This is an 
acronym that stands for “not in my backyard”. Academics are open for innovation, new 
ideas and a new curriculum but do not touch or change their courses. Goldberg 
describes a situation where academics would go to an extant of promising each other 
not to vote for change in their courses, “you vote not to change my course, and I’ll vote 
not to change your course”, he calls this form of politicking logrolling. Change in 
engineering education curriculum has obstacles within faculties. Leaders have to 
create a space where change and innovation are possible while respect the academic 
profession. One way of mobilising support and buy-in from colleagues is by organising 
curriculum transformation workshops. For a meaningful change one needs leaders of 
change and innovation who are determined to be game changers. The recruitment of 
academic leaders if of vital importance if they are going to drive innovation and 
creativity in engineering education. As way of example, at Illinois, they recruited a 
Dean that was described as someone who was an infectious and inspirational leader. 
(Goldberg & Somerville, 2014, p. 47) 
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In Illinois they introduced a new course called Designing the Engineering 
Curriculum of the Future. Through this course which was taught by Goldberg, students 
were able to visit other Schools and Institutions including Olin College. 
Another change was based on the critics that the basics of engineering were 
missing (Missing Basics of Engineering). They introduced a course known as the 
Introduction to the Missing Basics of Engineering. The course had two components, 
the missing basics discussion section and the projects. (Goldberg & Somerville, 2014, 
p. 54)  
Goldberg and Somerville, narrate their journey with a few individuals into 
changing engineering. They tell the story of how Olin College, a world-renowned 
engineering education centre was born, as well as the changes in Illinois State 
University. They came to a conclusion that the key to educational reform was not in 
any of the following: pedagogical variables, finances, curriculum, research or any of 
the usual things we like to talk about. They believe that the variables were emotional 
and cultural. 
 
2.14 Curriculum and Throughput 
 In the CHE report (2013) titled “Flexible Curriculum”, the low throughput rate is raised 
as a concern  
In this context, the high attrition rates and low numbers of students graduating 
in regulation time, together with the fact that about one in four contact students 
fail or drop out in the first year, are all signs that the fundamental problem is 
systemic rather than a result of student deficits (CHE Report) 
The poor performance of HE students cut across all racial groups, the CHE 
report confirms. The CHE speaks against the perception and uncritical belief in the 
high quality of historically white education. The fact that on average only 44% of white 
students graduate in regulation time, and moreover that 33% drop out by the end of 
regulation time, indicates that under-preparedness cuts across the racial divides of 
South African society. 
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Under-preparedness and its damaging effect on student success is not a new 
phenomenon in South African HE. While reliable records of completion rates do not 
go back to the last century, concerns about attrition date back at least as far as the 
late 1960s. One of the terms of reference of the Van Wyk de Vries Commission of 
Enquiry into ‘universities for whites’, established in 1968 by the then Minister of 
National Education, was to inquire into and report on ‘the main reasons for, and 
measures to check, the high failure rate among undergraduate students’ (Nupen, 
1973: 2). As a result of the same concern, a number of South African universities 
introduced units or ‘bureaux’ for university teaching in the 1970s. It is clear that there 
was disquiet about the school-university transition even when the intake was very 
small, racially exclusive, largely homogeneous and advantaged. The nature and 
causes of the perceived problem are not clear, but the issue arose in a period of some 
widening of access in the then predominantly white student body. The purpose of the 
‘bureaux’, to improve university teaching, suggests that the standard teaching and 
learning process was not yielding the desired results. 
Lange (2017, pp. 40-41) argues that the policy to increase the access of black 
students to HE was applied, but met a challenge. The challenge was that these 
students were not graduating on time. At that time the emphasis was on the 
effectiveness and efficiency of the HE system (Lange, 2017, pp. 40-41).  
The fact that students were not graduating on time was of concern to ECSA 
(2011, p. 6). Lange (2017, p. 41) quoting Scott, Yeld and Hendricks (2007), argues 
that the poor throughput was defeating the goals of democratisation and redress, 
besides representing wasteful expenditure. At one stage the focus was placed on the 
effectiveness of teaching and learning; there was what Lisa calls “an academic 
development movement”. Even before the establishment of the Teaching 
Development Grant, according to Lange (2017, p. 41), most academic development 
programmes were funded.  
2.14.1 Extended Programmes and Throughput 
One intervention that developed was the extended programme. The idea behind these 
programmes was to improve teaching practices. The whole intervention was designed 
to give extra support to students. The plan was to bridge the articulation gap between 
high school and HE. The belief underlying the establishment of extended or bridging 
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programmes was that students were not ready to negotiate the mainstream 
curriculum. The concept of extended programmes dates back to the 1980s, and Lange 
(2017, pp. 41-42) claims that it was rooted in the academic development movement. 
From researchers such as Morrow and Boughey (Morrow, 2009; Boughey, 2000; 
2002; 2008), Lange (2017, pp. 41-42) drew the conclusion that these programmes 
were useful shorthand to describe the articulation gap between a first-year university 
student and the mainstream university curriculum. In some HEIs special programmes 
were created by “special lecturers” for special students who needed extra help to 
succeed in HE. These special students were the disadvantaged students.  
The downside of extended programmes is the stigma attached to them; some 
students consequently find them discriminatory (Lange, 2017, p. 42). 
2.14.2 Poor Throughput and the Curriculum 
Through the extended programmes, the exoskeleton received attention (Lange, 2017, 
pp. 41-42). Neither the universities nor the DoE engaged with the type and purpose of 
knowledge that was embedded in the curriculum and there was no discussion about 
the meaning of the curriculum as a whole. The focus was on building students’ 
capabilities to access knowledge, not on the knowledge embedded in the curriculum. 
According to Lange (2017, p. 33), after the first decade of democracy, poor 
throughput at the undergraduate level was scrutinised. The discussion on poor 
throughput focused more strongly on teaching and learning policies and omitted the 
engagement of knowledge. Neither the CHE report of 2004 nor the CHE report of 2006 
tried to deal with the transformation of the HE curriculum (Lange, 2017). Lis says that 
while political settlement and trends in global isomorphism were the basis of policy 
debates, there was no encouragement to deal directly with the curriculum and 
pedagogy. This tended to discourage the examination of the curriculum and pedagogy 
at the HEI level.  
Lange (2017, pp. 41-42), quoting the Soudien report, looked at transformation 
issues and claimed that they raised the importance of curriculum transformation. The 
Soudien report says: 
It could be argued that given that the primary function of higher education 
is the production and transmission of knowledge, that epistemological 
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transformation is at the heart of the transformation agenda. And at the 
centre of epistemological transformation is the curriculum reform – a 
reorientation away from the apartheid knowledge in which curriculum was 
used as a tool of exclusion, to a democratic curriculum that is inclusive of 
all human thought (2008, p. 90).  
Even after the Soudien report (2008), Lange (2017, p. 33) believes that there 
were no serious curriculum engagements at HEI level. She says that knowledge 
should be seen as epistemology, as different frames of understanding, as the 
necessary critique of knowledge, and as a creator of identity. According to her, policies 
are rather about the transformation of the curriculum to render it responsive to national 
needs in terms of economic and developmental goals. 
Lange (2017, pp. 33-42) claims that despite numerous debates in SA, the 
debate did not filter through sufficiently to disciplines other than education, nor did 
academics lead a discussion about curriculum transformation.  
 
2.15 Components of a Curriculum 
Much has been said about the curriculum; it is necessary at this stage to look at what 
the curriculum is composed of. This will help to align the research questions about 
changes and their impact. 
2.15.1 Curriculum Structure 
There are two types of curricula, those that are a discipline-based and those that are 
based on credit accumulation and transfer (CAT) (Erasmus, 2006, pp. 4-5). A 
disciplinary structure is based on disciplinary content, mastery of conceptual structures 
and modes of analysis, argument, critique and knowledge production, sequential 
learning, vertical coherence and apprenticeship of students. The CAT curriculum is 
based on interdisciplinary organisation, portability of outcomes, multiple entry and exit 
points, horizontal articulation and the shift from courses to credits [Erasmus (2006, p. 
5) quotes Ensor (2002)]. The NDip is characterised by the disciplinary structure.  
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Figure 2.4 below is helpful in understanding the components of a curriculum; it 
presents the programme structure. The structure starts with the purpose of the 
programme or qualification, which comes from NATED/SAQA/ECSA; followed by the 
objectives of the programme, the total credits of the qualification and breakdown into 
knowledge areas, the module content and modules, teaching and learning activities 
and assessment. 
Figure 2.4: Steps in designing a programme and role players.  
The curriculum development debate should be guided by these building blocks, 
using the purpose statement and the learning outcomes as a starting point. 
Table 2.2 below shows the activities during the process of curriculum design, 
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Table 2.4: Curriculum design process 
NATIONAL STANDARDS DEVELOPMENT AND 
DELIVERY 
NATED 
(CTP generates the 
standard for all technikon 
qualifications) 
SAQA/NQF/HEQSF HIGHER EDUCATION 
INSTITUTION 
The NATED document 
contained: 
● The purpose of the 
qualification 
● The modules, their credits 
● The syllabus content 
● The number of modules 
needed to complete a 
qualification 
● Programme structure 
approved by UATC and 
CTP 
● Curriculum development 
debated through the 
convener technikon; 
● Full industry involvement. 
● Purpose statement of the 
qualification 
● NQF level 
● Total number of credits 
● Learning outcomes 
● Qualifiers and rationale 
● Benefit to the economy 
● Breakdown of credits per 
knowledge area 
● Guide to interdisciplinary 
credit allocation 
● Pathways to access the 
qualification 
● Minimum learning to be in 
place 
● Analyse the needs of the 
area/region 
● Consult with the industry 
partners 
● Choose a qualification to 
offer 
● Develop a programme to 
support the learning 
outcomes of the qualification 
● Based on credits and 
knowledge areas, decide on 
the modules and the content 
● Develop learner guides or 
syllabus per module 
● Ensure that the programme 
is coherent and 
multi/interdisciplinary 
● Use credit calculation 
formula to decide on the 
credits per module 
● Develop teaching and 
learning activities per 
module 
● Develop assessment 
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a) Purpose of a programme 
The purpose of a technikon programme was defined as follows (NATED, 2001): 
The Technikon concentrates on (a) training in and practice of technology 
(including development); (b) the specific side of the spectrum of vocational 
preparation (preparation for specific occupations). 
ECSA explains the purpose of the 360-credit diploma as [ECSA, Document: E-02-PN]: 
This qualification is primarily industry oriented. The knowledge emphasises 
general principles and application or technology transfer. The qualification 
provides students with a sound knowledge base in a particular field or discipline 
and the ability to apply their knowledge and skills to particular career or 
professional contexts, while equipping them to undertake more specialised and 
intensive learning. Programmes leading to this qualification tend to have a 
strong professional or career focus and holders of this qualification are normally 
prepared to enter a specific niche in the labour market.  
 
b) Programme structure 
The structure of the programme is guided by the minimum number of credits for the 
qualification as determined by SAQA. In the case of engineering qualifications, ECSA 
would ratify the SAQA standards. For example, a 360 diploma means that the 
qualification will have a minimum of 360 credits; together with that will be the NQF 
level of the qualification. The credits will be distributed in line with the knowledge profile 
of the graduate and a coherent progression of learning towards the exit level should 
be created. 
The ECSA standard stipulates that the content of the educational programme 
when analysed by knowledge area may not fall below the minimum credits in each 
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Mathematical Sciences  35 
Natural Sciences  28 
Engineering Sciences  126 
Engineering Design  28 
Computing and IT  21 
Complementary Studies  14 
Work-integrated Learning  30 
Available for re-allocation in above areas 78 
Total 360 
 
This distribution of credits is used for establishing the number of modules, the content 
and the credit breakdown per module.  
c)  Credit calculation formula 
Using the credit calculation formula helps in designing the credits for the modules 
because it will involve the number of lectures, tutorials, assessments and laboratories. 
These are the important matters when designing a programme. Teaching and learning 
activities, including assessment, are included. 
This credit calculation formula makes the following assumptions [ECSA]: 
a) Classroom or other scheduled contact activity generates notional hours of 
the student’s own time for each hour of scheduled contact. The total is given 
by a multiplier applied to the contact time. 
b) Two weeks of full-time activity accounts for assessment in a semester.       
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c) Assigned work generates only the notional hours judged to be necessary for 
completion of the work and is not multiplied. 
The credit for the course is:  
𝐶 =  




𝐿   =   Number of lectures per week 
𝑇𝐿 =  Duration of a lecture period  
𝑀𝐿 =  Total work per lecture period 
𝑇   =  Number of tutorials per week 
𝑇𝑇 =  Duration of a tutorial period  
𝑀𝑇 =  Total work per tutorial period 
𝑃   =   Total practical periods 
𝑇   =   Duration of a practical period. 
2.15.2 Credits and Notional Hours 
A Rhodes University guide on understanding and using credits and notional hours 
(2009) says that a credit (also known as credit points or credit weighting) has been 
adopted in SA and is used as an indicator of the volume of teaching and learning. It 
forms part of the NQF,   
to improve coherence of the higher education system and facilitate the 
articulation of qualifications … establish common parameters and criteria for 
qualifications design and facilitate comparability of qualifications across the 
system (HEQF 2004:6).  
The credit point is becoming a requirement when applying to study overseas. Ensor 
mentions the CAT curriculum, which is already in use in the UK and is in preparation 
in SA. 
Credits are thus an indicator of the volume of learning required for the 
completion of a module or qualification and are based on notional hours. A notional 
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hour includes an activity in which students are involved that relates to their mastering 
of an outcome (e.g. set readings, contact hours, preparing for and writing assignments, 
individual study, assessment and so on). The standard of 10 notional hours equalling 
one credit has been adopted following the UK and Australasian models.  
SAQA (2000, p. 23) has emphasised that credits do not reflect performance, 
but the time expected of an average student to meet the requirements of the course 
or module. Credits do not suggest that the time spent registered for a course in any 
way guarantees a pass in the course or module.  
The standards of the 360-credit diploma require understanding of credits and 
the future plan for HE is the issue of credit transfer. 
 
2.15.3 Critical Cross-field Outcomes 
Critical cross-field outcomes are graduate attributes, skills that will have developed 
after completion of the programme. The programme design is based on the purpose 
of the qualification, which is further expressed in the form of critical cross-field 
outcomes. The learning objectives of each module are designed such that when all 
are combined, the learning outcomes of the programme are covered. The module 
content is also designed based on the learning outcomes of the module. ECSA, 
through its affiliation with the international community embodied for instance in the 
Sydney Accord, has developed exit level outcomes also known as graduate attributes 
that are aligned with the SAQA critical cross-field outcomes. The table below shows 
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Table 2.6: Consistency of Exit Level Outcomes with Critical Cross-field Outcomes 
SAQA Critical Cross-field Outcomes Equivalent Exit Level Outcomes 
(ELOs are listed from ELO 1 to 11) 
Identifying and solving problems in which responses 
demonstrate that responsible decisions using critical thinking 
have been made. 
ELO 1, 2, 3, 5 & 11 
Working effectively with others as a member of a team, group, 
organisation and community. 
ELO 8 & 11 
Organising and managing oneself and one’s activities 
responsibly and effectively 
ELO 8 & 11 
Collecting, analysing, organising and critically evaluating 
information. 
ELO 1, 3, 5 & 11 
Communicating effectively using visual, mathematical and/or 
language skills 
ELO 2 & 6 
Using science and technology effectively and critically, 
showing responsibility toward the environment and the health 
of others 
ELO 2, 3, 4, 5, 7 & 11 
Demonstrating an understanding of the world as a set of 
related systems by recognising that problem contexts do not 
exist in isolation 
ELO 1, 3 & 11 
Contributing to the full personal development of each learner 
and the social and economic development of society at large, 
by making it an underlying intention of the programme of 
learning to make individuals aware of: 
● reflecting on and exploring a variety of strategies to 
learn more effectively; 
● participating as responsible citizens in the life of local, 
national and global communities; 
● being culturally and aesthetically sensitive across a 
range of contexts; 
● exploring education and career opportunities; and 






ELO 9 & 11 
 
ELO 10 & 11 
 
 




ELO 3 & 11 
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The SAQA’s critical cross-field outcomes are matching with the ECSA’s exit level 
outcomes (which are graduate attributes). 
2.16 Assessment 
Assessment is a tool that is used to ensure that the learning outcomes of a programme 
are achieved by students. It is a process that is achieved and demonstrated by 
assessing the learning outcomes through individual modules. Assessment should be 
aligned with learning, teaching and content knowledge (James, 2006, p. 1; Biggs, 
1996; Biggs & Tang, 1997). In HE students use assessment to influence their learning 
styles, while lecturers’ teaching styles are related to how they assess students (Pereira 
& Flores, 2015, p. 10). Keeping in mind that HE is no longer about what is being taught 
but about what students have learned, assessment is a tool to assess this.  
2.16.1 Assessment Methods 
Traditional assessment methods that are commonly used in universities are tests and 
examinations. Unfortunately, these methods are not the best methods of assessment, 
because they encourage reproduction and memorisation (Pereira & Flores, 2015, p. 
13; Biggs, 2003; Pereira & Flores, 2012). Research shows that written tests promote 
low levels of comprehension, reproduction of information under pressure and surface 
approaches to learning. Tests are effective in some contexts, but they may not be 
suitable for all assessment purposes.  
2.16.2 Assessment Methods and Outcomes-based Education 
In South Africa OBE (which is learner-centred) is an educational philosophy that is 
entrenched in legislation and national policies. For the OBE learning approach, there 
are alternative assessment methods that can be used. Alternative methods could be 
portfolios, projects, self and peer assessment, simulations, collaborative assessment 
and others. They encourage collaborative learning. When used together with self or 
peer assessment, they seem to be effective regarding deep learning and the 
development of new skills and professional attitudes, the development of autonomy 
and a sense of responsibility and reflection, also helping students to see their own 
learning in a more positive way. These methods provide feedback to the students 
about their performance and prepare them for workplace situations.  
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It seems that there has been no reflection on assessment methods and how 
assessment methods are linked to the OBE approach, including linking assessment 
to overall objectives of the qualification. Ramsden (2004) recommended diversity and 
balance in assessment methods in order to innovate and improve assessment 
practices to satisfy all educational goals. 
Assessment procedures in HE are regulated through the policies on HE. 
2.16.3 South African Higher Education Perspective on 
Assessment 
Assessment and assessment practices are regulated in accordance with the 
requirements of the NQF for registered standards and qualifications, as stipulated in 
the Criteria and Guidelines for Assessment of NQF Registered Unit Standards and 
Qualifications (SAQA, October 2001). In addition to the accreditation of bodies 
responsible for establishing standards and qualifications, SAQA also accredits bodies 
responsible for the monitoring and auditing of the quality of the teaching, learning and 
assessment systems, processes and procedures that make provision for the 
achievement of the required standards (SAQA, 2001). 
Assessment comprises both formative and summative assessments and is 
conducted on a continuous basis throughout the learning experience. The purpose of 
the assessment and related assessment criteria are clearly communicated to students. 
2.16.4 Formative Assessment  
Formative assessment refers to any assessment mechanism used in the process of 
teaching and learning. The purpose of formative assessment is to: (a) support the 
teaching and learning process; (b) provide feedback to the learner on his/her progress; 
(c) diagnose the learner’s strengths and weaknesses; (d) assist in the planning of 
future learning; (e) be developmental in nature and contribute to the learner’s capacity 
for self-evaluation; (f) help to make decisions on the readiness of the learner to do a 
summative assessment. Marks are not necessarily allocated, and, if allocated, are not 
taken into consideration for admission to a summative assessment opportunity. 
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2.16.5 Summative Assessment  
Summative assessments are conducted for the purpose of making a judgment about 
the level of competence of students in relation to the outcomes of a module and 
programme. The results of the formal assessment are expressed as a mark reflecting 
a pass or fail. The minimum number of summative assessment opportunities required 
are stipulated by the Senate and are contained in the academic regulations of a HEI. 
Apart from the formal examination process, a continuous assessment, which 
could be in the form of tests, projects or assignments, is conducted during the learning 
period. At the end of the learning period, the summation of the marks gained by 
students forms the final mark. It is also a form of summative assessment. 
2.16.6 Choice of Assessment Methods  
A variety of methods of assessment can be used by the lecturer to assess students in 
his or her module, to determine if the student has mastered the work as defined by the 
outcomes of that particular portion of work. There are various assessment activities 
that can be used, like: (a) observation of real  using practical exercises, role-play, 
presentations; (b) projects, assignments, case studies, portfolios, artefacts, log books, 
reflective journals; (c) tests and examinations with short or long questions. The 
development and implementation of assessment methods should be linked to the 
overarching purpose of the programme, which is expressed in terms of outcomes.  
It is the responsibility of the module lecturer to design assessment tools for 
his/her module in such a way that the achievement of outcomes by the student can be 
adequately demonstrated.  
 
2.17 Quality Assurance and Accreditation  
Accreditation is a powerful tool of quality assurance and can be used to enhance the 
progress of international mutual recognition. Accreditation involves the recognition of 
the programme based on the qualification standards and criteria. The accreditation 
teams are composed of people from various backgrounds, such as universities, 
government bodies, employers and professional bodies. The purpose of accreditation 
in engineering education is public accountability, guaranteeing of quality, local and 
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international academic reputation, professional recognition and registration, 
international mobility, curriculum improvement and educational marketing and 
competitiveness (Codner, 2007, p. 639).  
2.17.1 Accreditation of Engineering Programmes in the USA 
The ABET was established to serve the public through the promotion and 
advancement of engineering education, applied science, computing, engineering and 
technology by developing better educated and more qualified people in their 
respective fields (ABET 2005). ABET evaluates educational programmes at 
engineering colleges and universities with the help of outcomes-based criteria. The 
benefits of accreditation in the USA are limited. A number of developments are taking 
place in the assessment procedures (Codner, 2007, p. 641). 
2.17.2 Accreditation of Engineering Programmes in Europe 
The Bologna Process is aimed at setting up a system of easily readable and 
comparable degrees in HE throughout Europe. Within the Bologna Process, quality 
assurance has been developed by the European Association for Quality Assurance in 
Higher Education. There are other national accreditation systems in the UK and 
Germany (Codner, 2007, pp. 639-645).  
2.17.3 Accreditation of Engineering Programmes in South 
Africa 
In terms of Section 13 of the Engineering Profession Act, 2000 (Act No 46 of 2000) 
(2000) the ECSA must conduct accreditation visits to any education institution at least 
once during the Council’s term of office (four years). This is done in consultation with 
the CHE. 
The purpose of the accreditations is: (a) to ensure that the qualifications 
awarded from the programmes meet the educational requirements leading to 
registration as professional engineering technicians, (b) to establish that the graduates 
from the respective programmes are ready for employment and are equipped to 
continue learning throughout their careers, (c) to establish the international 
comparability of the programmes, (d) to assure the public of the quality of the 
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programmes, and (e) to encourage improvement and innovation in engineering 
education in response to national and global needs [ECSA]. 
It must be noted that major developments are taking place in education and 
training and are being facilitated by the CHE and the National Skills Act, 1998 (Act No. 
97 of 1998) (1998). These developments will affect the work of engineering 
practitioners and related education and training in the future. ECSA is in consultation 
with the CHE regarding accreditation of engineering programmes. ECSA invites the 
CHE to observe the accreditation visits, in terms of the memorandum of understanding 
between ECSA and the CHE. 
The benefit of accreditation of a NDip engineering programme is that graduates 
of the programme are recognised as meeting the educational requirements for 
registration as a candidate professional engineering technician. Some of the 
engineering programmes address the educational requirements leading to the award 
of government certificates of competency as electrical or mechanical engineers, or 
mine managers or marine engineers. Accreditation confirms that the graduates from 
the respective programmes are ready for employment and are equipped to continue 
learning throughout their careers. It also ensures that the Dublin Accord requirements 
of the International Engineering Alliance, in the case of the NDip: Engineering are met 
[ECSA]. 
 
2.18 Summary of Literature Review 
In this chapter I discussed the curriculum development process, highlighted its 
challenges and the HE philosophy and knowledge generation. I explained that an 
education programme should be effective and efficient while developing cognitive and 
affective skills in students. I also discussed HE in SA based on timelines that are linked 
to the political history of the country, with more emphasis on technikons. I provided an 
in-depth discussion of the HE policies based on CHE, SAQA, NQF and ECSA. I also 
discussed the international perspective on curriculum development. I explained the 
role of industry, academics, academic leaders and professional bodies in curriculum 
development. Towards the end of the chapter, I discussed throughput and the 
components of a curriculum.  
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Chapter Three: Research Methodology 
 
3.1 Introduction  
In this chapter I discuss the research design. I explain the process I followed in 
deciding to choose qualitative research methods using grounded theory. I discuss and 
compare qualitative and quantitative research methods. Guided by the research 
question and the objectives of the study, I illustrate the benefits of the qualitative 
method. Through this chapter, I discuss qualitative methods and motivate the reason 
for extracting both case study and grounded theory as research tools that are relevant 
to the study. I make a comparative study of grounded theory and case study and use 
this to motivate the choice of grounded theory. After choosing grounded theory, I 
provide in-depth information on grounded theory and explain how I use it as a research 
tool.  
Guided by the grounded theory methods, I also discuss the research tool used 
for data collection. That is followed by an intense discussion on data collection 
methods, namely interviews, documents and the research journal. Thereafter I explore 
selection and sampling methods, including theoretical sampling, which is important in 
grounded theory. Data analysis is explained, based on data collected via interviews, 
documents and the research journal. 
In the next section, I commence this chapter by describing the research 
approach to this study. 
3.2 Research Approach 
Conducting research is an activity that involves a deliberate and methodical search for 
knowledge and insights. The research activities are generated by using questions, 
which are formulated in advance through the research question. The process of 
conducting research is goal-oriented and is commonly divided into scientific and 
applied research. Knowledge about the impact of the changes in the NDip Mechanical 
Engineering for Technicians is limited in the context of formulating a hypothesis to test 
the research. The research will require sensitising concepts for exploring and 
describing the impact of the changes in this educational programme (Flick, 2009). 
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The discussion that follows describes the process of choosing an appropriate 
research method for answering the research question(s). The starting point is 
differentiating between qualitative and quantitative research. In the subsequent 
section I explore qualitative and quantitative research methods. 
3.3 Research Methodology 
Having determined the aim of the study and the research questions, I discuss 
quantitative and qualitative research methods. Understanding these research 
methods helped me in choosing the appropriate method for this study. I start by 
discussing qualitative research. 
3.3.1 Qualitative Research 
Qualitative research is based on a belief in the socially constructed nature of reality, 
the intimate relationship between the researcher and what is studied, and the 
situational constraints that shape inquiry (Denzin & Lincoln, 1998). Qualitative 
research design is exploratory, descriptive, interpretive and contextual (Chinn & 
Kramer, 1991). This is different from quantitative research, which Denzin and Lincoln 
(1998) see as a research approach that emphasises the measurement and analysis 
of causal relationships between variables, not the explication of processes and their 
interdependencies (Denzin & Lincoln, 1998). 
Qualitative research is characterised by the collection and analysis of textual 
data through surveys, interviews, focus groups, conversational analysis, observation 
and ethnographies (Borrego, Douglas, & Amelink, 2009, p. 56). This research 
methodology concentrates on the context in which the study occurs. The research 
questions that can be answered by qualitative studies start with: “What?”; “Why?” and 
“How?”  Answering these types of questions requires a “thick description” – rich, 
contextual data that cannot be reduced to simple numbers (Borrego, Douglas, & 
Amelink, 2009, p. 56).  Borrego et al. (2009, p. 56) claim that several authors have 
pointed out the danger of assuming that qualitative research is easier and less rigorous 
than quantitative research. Qualitative research is rigorous, and involves its own set 
of data collection and analysis methods that ensure the trustworthiness of the findings, 
even in the absence of statistical procedures. 
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Tonso claims that qualitative research should not be confused with anecdotal 
information. Anecdotal information is collected haphazardly as it becomes available. 
Qualitative research involves the careful planning of a research design that 
encompasses all aspects of the study, from research questions to sampling data 
collection and analysis (Tonso, 2006). 
Qualitative research methods make it possible to start the study inductively, 
without a hypothesis, allowing the data that were collected to drive the direction.   
In the next section I discuss quantitative research methods. 
3.3.2 Quantitative Research 
Quantitative research methods rely heavily on statistics derived from surveys or 
commercial instruments (Denzin & Lincoln, 1998; Chinn & Kramer, 1991). Much of 
engineering research seeks to identify how outcomes are determined by reducing 
plausible causes to a discrete set of indicators or variables, e.g. mechanical failure. 
Quantitative studies are a good fit for a deductive approach, in which a theory or 
hypothesis justifies the variables, the purpose statement, and the direction of the 
narrowly defined research questions. The hypothesis being tested and the phrasing of 
the research questions govern how data will be collected, as well as the method of 
statistical analysis used to examine the data (Charmaz, 2014, pp. 78-79). 
The purpose of quantitative studies is to enable  the researcher to project his 
or her findings onto a larger population through an objective process (Denzin & 
Lincoln, 1998). Data collected from a sample of the entire population allow the 
researcher to generalise or make inferences.  Results are interpreted to determine the 
probability that the conclusions found by analysing the sampled data can be replicated 
within the larger population.  Participant selection is driven by the need for a 
statistically representative sample. Quantitative research uses closed questions with 
limited reach.   
After this brief description of research methods, a comparison between them is 
tabulated below. 
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3.3.3 Comparison between Qualitative and Quantitative Research 
Below is a comparative analysis of quantitative and qualitative research methods to 
show the characteristics of each method. Based on this tabulated analysis, it should 
be easy for a researcher to choose an appropriate method for a study. 
Table 3.1: Comparison of qualitative and quantitative research methods. 
Qualitative Research Quantitative Research 
a) Is able to research human experience 
and perceptions 
b) Relies on the depth of the data; hence 
sample size does not matter 
c) No predetermined theory 
d) From the inside out 
e) Sensitising concepts 
f) Researcher’s attitude unprejudiced 
g) Searching from the unknown 
h) Theory to emerge from the data 
i) Development of mini-theory that can be 
applied to a particular situation 
j) Validity of the mini-theory or grand 
theory 
k) Open questions 
l) Inductive in nature 
m) The reader generalises the findings 
n) Ethical issues 
o) Trustworthiness 
p) Data collection methods 
a) Absolute truth about available 
knowledge  
b) Uses statistical methods 
c) Measures amounts or quantities 
d) Uses large samples 
e) Generalisation of the findings 
f) From the outside in 
g) Closed questions 
h) Hypothesis 
i) Deductive in nature 
j) Knowledge through the eyes of the 
researcher 
k) Technical considerations – what can be 
measured; what can be sampled 
 
 
From the beginning of the chapter, I made a submission on qualitative and quantitative 
research. In the section below I indicate my choice of what I perceive as an appropriate 
research method for this study. 
3.3.4 Choosing the Research Method 
The selection of the research method depends on the nature of the research. 
Reflecting on the nature of the study, little is known about the impact of the changes 
in this educational programme.  The aim of the study is to describe the changes and 
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further describe the impact of the changes on the graduates and teaching staff. The 
nature of the study is exploratory and descriptive. It is inductive and seeks to construct 
theory about the impact of the changes in the education programme over 25 years. 
The study is best described under the terms exploratory and descriptive (Chinn & 
Kramer, 1991).  
Exploratory research explores the research questions and does not offer final 
and conclusive solutions to existing problems. It is usually employed to research a 
problem that has not been clearly defined yet. Descriptive research is used to 
determine, describe and identify what is being researched. Based on the supporting 
facts above, I selected qualitative research methods in an attempt to investigate the 
phenomenon at hand. 
Having chosen to use qualitative methods to research the study, I discuss the 
theoretical paradigms and perspectives. 
3.4 Theoretical Paradigms  
A research methodology is the philosophical justification for the research design and 
methods that will be used. It should show a relationship between the underlying 
epistemology, the theory, research question and the method adopted (Case & Light, 
2011; Burton, 2002; Clough & Nutbrown, 2002; Ballie & Douglas, 2014). Research 
methods are best understood as the tools and procedures researchers use for their 
inquiries, while methodology is about the framework within which they work (Case & 
Light, Emerging Methodologies in Engineering Education Research, p. 188) quote 
(Cousin, 2009). 
Crotty (1998) differentiates between methods, methodology, theoretical 
perspective and epistemology, which are the  four key elements of the research 
process: 
a) Methods are techniques and procedures used to gather and analyse data.  
b) Methodology is the strategy that is guiding the choice and use of particular 
methods. 
c) A theoretical perspective is the philosophical stance informing the 
methodology. 
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d) Epistemology is the theory of knowledge embedded in the theoretical 
perspective. 
 
3.5 Perspectives in Research 
Qualitative research is underpinned by situational perspectives such as interpretivism, 
critical theory and post-structuralism. Situational perspectives are focused on 
conferring understanding of particular situations or experiences, and are inductive in 
approach.  Such an analysis allows insights and findings to emerge throughout the 
data collection and analysis process.  Interpretivism is concerned with gaining 
increased understanding of people’s subjective experiences. Critical theory is directed 
at a critique of social inequities and power relationships with the ultimate goal of 
facilitating social change. Post-structuralism and postmodernism attempt to 
deconstruct the taken–for-granted truths or grand narratives through which society 
operates.  
Table 3.2 below tabulates the qualitative methods, epistemology, methodology 
and the methods used. This comparison was my basis for choosing the epistemology, 
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Table 3.2: Epistemology, methodology and methods (adapted from (Ballie & Douglas, 
2014) 
Epistemology Methodology Methods 
Interpretivist 
Constructivist 
Ethnography Participant observation. Notes from 
meetings, casual conversations, and 
observations of work practices. Organising 
data through narrative and categorisation. 
Interpretivist  Discourse analysis Recording of group laboratory sessions, 
interviews. Analysis of instances of 
concept negotiation through Gee’s (1999, 
2011) building tasks. Identification of 




Phenomenography Individual interviews. Phenomenographic 
analysis to identify a hierarchy of different 




Verbal protocol Recording of students solving a design 
problem; quantification of parameters; 
statistical analysis of group differences and 
correlations. 
Critical theory Critique/social analysis 
 
Critical thematic analysis of literature. 
Interpretivist 
Constructivist 
Case study In-depth study of a distinct, single instance 
of a class phenomenon. 
Interpretivist, 
Constructivist 
Grounded theory Using data to develop theory. 
 
I was guided by the research question for the study and the research objectives to 
choose the most relevant research methods. The research methods had to aid in 
answering the question: 
What was the impact of the changes in the curriculum for the NDip Mechanical 
Technology from 1990 to 2015? 
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The research methods had to assist in exploring and describing the changes 
and their impact. On close examination of the methods presented in Table 3.2, 
grounded theory and the case study seemed relevant for the research topic at hand. 
Case study research and grounded theory are interpretivist and constructivist in 
nature. 
In attempting to justify a decision on the most appropriate and relevant research 
tool for this study, I discuss grounded theory and case study and see how each can 
be used to best advantage in the research. 
 
3.6 Grounded Theory  
Grounded theory is a form of qualitative research that was originally developed by two 
sociologists, Glaser and Strauss. It is used to generate theory. Glaser and Strauss 
had backgrounds in philosophy and sociology. They were familiar with both qualitative 
and quantitative methodological frameworks. Strauss came from the University of 
Chicago, with its tradition of qualitative research. Glaser was educated at Columbia 
University and was influenced by Lazarsfeld, an innovator in quantitative methods.  
Strauss and Corbin (1990, p. 24) define grounded theory as “a qualitative 
research method that uses a systematic set of procedures to develop and inductively 
derive grounded theory about a phenomenon”. This definition appears to be circular, 
and to exclude quantitative data. Glaser gives the following definition: 
The grounded theory approach is a general methodology of analysis linked with 
data collection that uses a systematically applied set of methods to generate 
an inductive theory about a substantive area (Glaser B. G., 1992, p. 10). 
Grounded theory is used to organise “many ideas which have emerged from analysis 
of the data” (Glaser (1978), cited in Strauss (1987, p. 23). These ideas are harvested 
from documents, interview notes, field notes or observations. Researchers use 
systematic analysis by coding and comparing data to produce a “well-constructed 
theory” (Strauss, 1987, pp. 22-23). Data collection, analysis and the resulting theory 
have an interrelated relationship. The researcher begins with a research topic and 
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allows the relevant theory to emerge. Theory and the data in which that theory is 
grounded are intrinsically interrelated.  
 
Although grounded theory was developed and used in sociology, it is now used 
by other fields such as anthropology, geography, education, nursing, psychology and 
social work (Leedy & Ormrod, 2014).  This method is used in researching topics such 
as the study of children’s eating habits, college students’ thoughts and feelings during 
classroom discussions and workers’ stress levels in public service agencies.  
Grounded theory is helpful when current theories about a phenomenon are either 
inadequate or non-existent. It is a method that is used to start working on data and 
use these to develop a theory (Charmaz, 2014, pp. 16-17). Grounded theory methods 
use systematic, flexible guidelines for collecting and analysing data to construct 
theories (Charmaz, 2014, pp. 16-17).  Data sources could be observations and 
ethnography, interviews and documents (Flick, 2009, p. 4). Grounded theory makes it 
possible to begin with inductive data, invokes iterative strategies of going back and 
forth between data analysis, uses comparative methods and keeps the researcher 
interacting and involved with the data and emerging analysis (Charmaz, 2014, pp. 16-
17). 
  
3.7 Case Study  
A case study is described as an in-depth study or examination of a distinct, single 
instance of a class of phenomena. The distinct and single instance could be an event, 
an individual, a group, an activity or a community (Case & Light, 2011; Abercombie, 
Hill, & Turner, 2000; Shepard & Greene, 2003). According to Denzin and Lincoln 
(1998), case studies focus on an individual unit. Stake (2010) believes that a case 
study is function-specific or a bounded system.   
The deciding factor in defining a study as a case study is the choice of the 
individual unit of the study and the setting of its boundaries. The setting of boundaries 
is known as casing. A case study research method is appropriate in situations where 
the main research questions are “how” or “why” questions. It is also used in situations 
where the researcher has little or no control over behavioural events (Yin, Qualitative 
Research from Start to Finish, 2011) 
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After discussing grounded theory and case study methods, I tabulated the 
characteristics of these methods in Table 3.3. 
Table 3.3: Comparison of grounded theory and case study  
Method Purpose Data Source Comment 
Grounded theory Begin with data, 





This method can 
assist in the primary 
study 
Case study In-depth study of a 
distinct, single 
instance of a class 
phenomenon 
Single event The primary study 
can easily be 
researched as a 
case. However, 
because theory has 
to be allowed to 
emerge from data, 
treating it as a case 
is not appropriate. 
 
I have discussed the two research methods; I will now make a submission on 
my method of choice. Any of these two methods could be used as a research tool, but 
I had to choose the one that offered more benefits according to my own judgement. 
3.7.1 Choosing the Research Method 
The research method should assist in addressing the “what” question and be able to 
explore and describe the changes and their impact. There was no existing theory 
about this study; little was known about the changes and their impact. The research 
method had to assist in constructing a theory from data. 
While making this choice, I had to remind myself about the purpose and 
objectives of the research. The research sought to describe the impact of changes on 
the curriculum. Against this background, I discuss the decision-making process. 
Strauss and Corbin (2015, p. 7) highlight the unique features of grounded 
theory. Firstly, in grounded theory, concepts are mined from the data and are used to 
construct the theory. Secondly, data collection and analysis are interrelated. My choice 
between grounded theory and case study was guided by the research question and 
the objectives of the study.  
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After a thorough investigation of the research methods, grounded theory 
methods of research seemed to be the most suitable research tool for the study.  
Grounded theory provided tools to answer the research question. This method by 
nature is capable of assisting in the exploration and description of the phenomenon 
so that theory is allowed to emerge. 
A case study method is focused on studying a distinct and single event. It would 
not be able to assist in addressing the “what” question and further explore and describe 
the impact of the changes in the curriculum. 
I therefore chose the grounded theory research methods. 
I considered the data collection methods suitable for and relevant to grounded 
theory, elaborating on the tools and strategies that had to be considered when 
conducting the inquiry. At this point in the process I was mindful that grounded theory 
literature had to guide the future research process. 
 
3.8 Data Collection Methods  
Data collection is a series of interrelated activities that are used to gather information 
needed to answer the research question in order to formulate the objectives of the 
research (Creswell, 1998, pp. 110-111)]. The data collection process involves finding 
people or documents to be sources of data. It is important to find a way of gaining 
access and establishing rapport so that potential participants will provide good data. I 
needed to come up with a strategy for sampling and selection of data sources and 
documents. After I had established the strategy for purposive sampling, I decided on 
data collection techniques, such as interviews, documents and so on.  
Qualitative research employs a variety of sources of data. A few examples of 
data sources are interviews, observations, documents and diaries. A researcher might 
use one source or combine sources to gather data. Flick (2009, p. 433) believes that 
grounded theory methodology is not inherently linked to specific data collection 
methods. In this study I used interviews, documents and a research journal as sources 
of data. 
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I attempted to apply techniques of an inquiring mind, being persistent and 
innovative to approach data gathering, trusting that this approach would be able to 
bring me into the new world of describing and exploring the impact of changes in the 
education programme. To achieve this I used interviews, documents and a research 
journal to collect rich data. I used thick descriptions by conducting, transcribing and 
analysing interviews, completing a detailed research journal and finding relevant 
documents. I sought to generate and construct strong grounded theories by using data 
from interviews, journals and documents (Charmaz, 2014). 
Before discussing data sources, I will describe the research instrument.  
3.8.1 Research Instrument  
I designed a formal instrument to use for data collection, accompanied by a rigorously 
defined data collection procedure (Yin, 2011, p. 131). Data collection using interviews 
and documents relied on a formal research instrument. The collection of data could 
involve a result of a formal search and a well-defined procedure for analysis. 
Quantitative research in contrast uses fixed research instruments to collect data.   
In qualitative research, the researcher is the main instrument (Yin, 2011, p. 
175). The researcher is responsible for designing the interview questions, conducting 
interviews, collecting documents and analysing the data. I therefore designed a 
research instrument that would be used to collect data for the study. 
The research instrument was composed of the interview questions, which I 
designed based on the objectives of the research, for use in all the data collection 
processes. 
In an interview questionnaire, the opening question is what Yin (2011) calls a 
“grand tour” question. Yin (2011, p. 88) quotes (Spradley, 1979, pp. 86-88) on the 
importance of the use of a grand tour question. A grand tour question is used to 
establish a broad topic without biasing the conversation. This question is designed in 
such a way that the participant converses openly and freely. I designed Section A of 
the research questionnaire to be grand tour questions. After Section A, the following 
sections are composed of more streamlined topics in the context of the study field. 
The interview questions are more directive in nature, but participants could share as 
much as they wished. 
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Some researchers prepare a list of topics so that if participants are not talkative, 
they can prompt them. My research tool guided responses for this same purpose and 
to steer the conversation. The guided responses were seen by me only.   
The interview questions were divided into seven sections, with subsections. 
The plan was that follow-up questions would be based on the individual’s responses. 
As discussed above, Section A contained grand tour questions.  
Below each question (bracketed and written in italics) I included possible 
(guiding) responses based on the research field. This approach is useful, because it 
helps the interviewer to see if the question has been understood or whether additional 
clarity is needed to jog the memory of the participant. I did not allow these “possible 
responses” to narrow the focus and restrict the participant. I maintained reflexivity and 
objectivity at all times. 
The duration of the interview was expected to be a maximum of one hour. 
The interviewer explained the meaning of the term curriculum to the participant.  
#CURRICULUM: For the purpose of this study, curriculum refers to the 
programme structure, purpose statement, number of modules, learner guides, 
credits, assessment, learning objectives, assessment and quality assurance 
processes. 
The opening remarks just before asking the first question were in the following 
format: 
Based on your experience in academia, will you share your knowledge on the 
following? 
The interview questions are listed below from section A to G, along with the clarifying 
notes: 
Section A: Curriculum Changes in the Programme 
1. Tell me about the changes in the qualification programme structure for the NDip 
(NDip) Mechanical Technology. 
[Participant would articulate what he/she perceives as changes in his/her opinion. It is 
important to understand the period he/she is speaking about]. 
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2. What was the impact of these changes on the graduates over time? 
[As per the changes given in #1, participant might give the impact on the graduates 
according to his/her opinion or experience]. 
 
3. What was the impact of these changes on the teaching staff over time? 
[As per the changes given in #1, participant would give the impact to the teaching staff 
in his/her opinion.] 
 
Section B: Curriculum Development Process 
1. Tell me about the process of curriculum development for the NDip programme 
(and how it has changed over time) in your understanding or in your opinion. 
[How is the process initiated; consultative process with stakeholders, approval process 
from the Department up to implementation? Any unilateral processes where the 
lecturer simple made changes without consulting HOD or peers? Are students 
consulted, as well as industry?] 
 
2. What, in your opinion, informs or triggers a curriculum development process for 
the NDip programme? 
[The participant might mention any of the following: Convenor 
technikon/ECSA/SERTEC/academics/industry/students]. 
 
3. How do you think the curriculum development process has influenced the 
structure of the NDip programme, over time? 
[The response might mention the total number of modules for the qualification, full and 
half modules, content-related issues, credits, reduction/increase in 
credits/number of modules: Computer skills module changed to be computer 
and programming; half modules to full modules; communication skills 1A and 
1B; syllabus.] 
Section C: Purpose Statement of the Programme 
1. Do you remember the purpose statement for the NDip programme or what the 
purpose of the NDip programme is? 
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[Participants might not remember the purpose statement but are expected to have 
some recollection of the purpose of the NDip programme.] 
 
2. What was the effect of the purpose statement on the programme structure for 
the NDip? 
[To establish whether the participant thinks that the purpose statement is important.] 
 
3. How did the purpose statement of the NDip programme build into the structure 
of the programme, over time? 
[How does the purpose of the NDip qualification assist in building the structure of the 
programme.] 
Section D: Credits 
1. How were the credits of the NDip programme determined? 
[The expected response is time-bound – 0,083 full module; 0,042 half module, like 
Computer Skills and communication; total of three credits to get a qualification 
under the NATED system. SAQA and ECSA introduced a 360 diploma, then 
credits would be between 10 and 15 credits per module. The participant would 
be expected to mention notional hours and the credit calculation formula.] 
 
2. How did the credits relate to the knowledge areas, teaching load and self-
study?  
[Prior to the use of credit calculation formula, credits were determined in the NATED 
document. SAQA and ECSA introduced the credit calculation formula with the 
360 diploma.] 
 
3. How have the credits changed over time? 
[Participants would be expected to mention the change from a three- to 360-credit 
diploma and a change from half credit to full credit for some modules.] 
 
4. In your opinion, what is the impact of the changes in credits to the graduate? 
 
5. In your opinion, what is the impact of the changes in credits on the teaching 
staff? 
 
108 | P a g e  
 
[Participants might reflect on the time and effort required by a student to complete a 
course with a particular credit level.] 
Section E: Assessment 
1. How have assessment methods changed over time? 
[According to Strauss and Corbin (1998), data are collected in various ways. The most 
popularly used methods of data collection are assessment methods, such as 
tests, assignments/projects/laboratories and examinations. Some would 
discuss changes in the relative weighting of semester to final examination. 
There is an expectation that participants will include continuous assessment 
and the moderation process.] 
 
2. What is your opinion of the assessment method changes? 
[The response from participants will depend on the input to question #1 above.] 
Section F: Impact of Curriculum Changes on Student Performance and 
 Teaching 
1. How has curriculum development affected teaching over time? 
[Participants could mention curriculum overloading; poor overall curriculum 
development that leads to student difficulty with integration of course material 
over subjects.  
Responses that discuss shorter or longer lecture periods and understanding of how 
students’ time should be allocated do not form part of the research scope.] 
 
2. How has curriculum development affected students’ performance over time? 
[The participant would allude to overloading, better graduates and a narrower focus.] 
Section G: Comments from the Participant 
1. Do you have any further comments on curriculum changes and their impact on 
the NDip Mechanical Technology qualification? 
[This is the end of the interview questions.] 
This set of questions was used even for document analysis.  
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Once I had designed a research instrument, I could move on to discuss data collection 
sources. 
3.8.2 Data Sources 
I start this section by discussing the meaning of data. Yin (2011, p. 129), uses a 
Wikipedia definition of data, quoted as: 
“a collection of organised information, usually the result of experience, 
observation, experiment … may consist of numbers, words, images, particularly 
as measurements or observations of a set of variables”. 
Yin (2011) further illustrates the point on data by using an example from Wikipedia to 
point out the differences between data from information and knowledge. The example 
defines the height of Mount Everest as “data”, a book on Mount Everest’s geological 
features as “information” and information on how to reach the peak as “knowledge.” 
Yin (2011) uses this example to illustrate that data are the smallest or lowest entities 
or elements based on some experience, observation or experiment.  
Researchers are not limited to interviews and observations. I used three data 
sources, namely interviews, documents (including research publications) and the 
research journal. The research instrument was used across the three methods. The 
purpose of choosing this approach was to make sure that the research findings would 
be credible, as well as to mitigate bias. I used these methods to triangulate the data. 
By triangulating data, I attempted to provide evidence that the data were converging. 
Triangulation is one way of assuring that the study is credible (Bowen, 2009, p. 28; 
Eisner, 1991, p. 110). Researchers can evaluate data obtained from various sources 
using different methods to support findings across data sets.  This approach can 
reduce the impact of potential bias that may exist in a single study. According to Patton 
(1990), triangulation helps the researcher guard against the accusation that a study’s 
findings are simply an artefact of a single method, a single source, or a single 
investigator’s bias (Bowen, 2009, p. 28; Patton M. , 1990). 
According to Yin (2011, p. 81), triangulation as defined by (Yardley, 2009, p. 
239); is based on navigation where the intersection of different reference points is used 
to calculate the exact location of an object. This approach is applied in research where 
research methods or data collection methods are used to verify or corroborate a 
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particular event, description or fact before reporting it in a study. The corroboration 
and verification are used to strengthen the validity of the study. 
3.8.2.1   Interviews  
In the next section, I discuss interviews. Interviews and documents were primary data 
sources and the research journal was a secondary data source. I planned to interview 
participants because I value the reality that they could present. I analysed the spoken 
words and phrases, while examining the non-verbal portions of the conversation. I took 
note of the tone of voice, pauses and facial expressions. 
An interview process involves interaction between an interviewer and a 
participant or interviewee. Corbin and Strauss (2015, pp. 37-39) refer to three types of 
interviews, namely unstructured, semi-structured and structured interviews. Through 
the section below I will explain the different types of interviews and finally indicate my 
choice.  
3.8.2.1.1  Unstructured interviews 
Some interviews are not conducted according to a structured interview guide. This 
type of interview provides rich data for theory building. The participants in unstructured 
interviews find it easy to express their views and experiences about the research topic. 
They find themselves in control of the interview process as they decide on the subject 
they want to talk about. Unstructured interviews provide researchers with an 
opportunity to conduct follow-up interviews with either the same participant or a 
different one (Corbin & Strauss, 1998). According to Oslen (2012, p. 34), unstructured 
interviews have only a topic and no time limit. During the interview interviewers do not 
record the proceedings and the notes they make are written afterwards from memory.  
Corbin and Strauss (2015, p. 39) highlight the benefit of unstructured interviews 
as providing the richest source of data for theory building. Participants share their 
experiences freely; they feel that they are in control of the conversation. They choose 
how to approach the conversation and the order of events, pacing and gauging the 
depth as they feel comfortable. 
Conducting unstructured interviews is not easy. Not every interviewer can 
handle a participant talking on a subject, pacing himself and deciding on the depth as 
 
111 | P a g e  
 
well. To conduct unstructured interviews, researchers should practise to listen with an 
open mind and open agenda. In addition to that, the interviewer should be careful and 
not obstruct the free flow of information from the participant. Interviewers tend to be 
nervous and embarrassed and this behaviour, if noticed by participants, could prevent 
the free flow of information from the participants (Oslen, 2012, p. 34). Researchers 
could formulate follow-up questions for the next interview based on concepts that 
emerge. 
3.8.2.1.2  Semi-structured interviews 
Semi-structured interviews are useful in assisting participants to reconstruct their 
subjective theory about the issue under study. The contents of the subjective theory 
are reconstructed by the interviewer (Flick, 2009, p. 156). The interviewers develop 
the agenda and time allocated is planned in advance; everything is systematic and 
pre-planned (Oslen, 2012, p. 34). Each topic under investigation is introduced by an 
open-ended question. 
Semi-structured interviews allow the researcher to prepare questions based on 
the research topic. The questions are structured based on the objectives of the study. 
The presentation of the topics is not structured. To have topics planned beforehand 
could help the researcher, especially if the participant is not talkative (Corbin & 
Strauss, 2015, p. 39). Semi-structured interviews encourage consistency because the 
same topics are covered in each interview. Semi-structured interviews allow for 
flexibility; both interviewers and participants are free to add information.  
3.8.2.1.3 Structured interviews 
In a structured interview interaction is properly scripted. The interviewer designs the 
formal questions to be asked. The researcher becomes the interviewer who facilitates 
eliciting responses from the interviewee. If there are more than one interviewee, the 
onus rests upon the interviewer to be consistent in behaviour and stature when 
conducting the interviews with all the participants (Yin, 2011, p. 133). 
Yin (2011) emphasises that structured interviews are part of a survey or poll. 
Structured interviews are accompanied by a process of sampling participants. 
Quantitative studies use large sample sizes to conduct their statistical tests and 
analyses.  
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Corbin and Strauss (2015), argue that the researcher prepares an interview 
guide according to which each participant is asked the same questions. Structured 
interviews ensure consistency, but are unpopular with grounded theory. Corbin and 
Strauss (2015) believe that these are ineffective because they do not encourage 
adjustment, which may be  a result of the analysis of previous interviews. Participants 
have less control over the interview. This is against the nature of grounded theory, 
which involves constructing theory based on the concerns and experiences of the 
participants. 
Structured interviews favour questions where an interviewer is limited to a set 
of responses. The questions are closed and the responses are predefined by the 
researcher. The closed-ended questions lead to accurate data and a more definitive 
analysis. 
For this study I chose to conduct semi-structured interviews in line with the 
recommendation from Corbin and Strauss (2015). The interview process presented its 
own challenges, which are discussed below.  
3.8.2.1.4 Challenges with interviewing 
Some challenges are associated with conducting interviews. Strauss and Corbin 
(2015, pp. 39-40) highlight a situation where a beginner is faced with a period of 
silence. The interviewer would be tempted to introduce a question or comment 
redirecting the interview. Actually, periods of silence should also be analysed for 
possible meaning. Strauss and Corbin (2015, pp. 39-40) refer to Riemann (2003) and 
Schutze (1992a; 1992b), who developed a style of interviewing and analysis that takes 
silences into account. 
Some participants might have little to say during the interview. One remedy for 
this would be to nudge the participant into talking. Backup questions are normally 
useful in this situation. I was fully aware of the challenges of interviewing, as I had 
never conducted interviews of this magnitude before.  
In the next section, I discuss the importance of undergoing interviewer training 
and conducting a mock interview. 
 
 
113 | P a g e  
 
3.8.2.1.5  Mock interview 
I was aware that I had never conducted research interviews before starting this 
research. Authors in qualitative research recommend that to conduct interviews 
successfully, the researcher must be trained and should practise before undertaking 
the task. Spradley (1979, p. 3) says that an interviewer must “learn from people” rather 
than study how to interview people. The author gives hints on how to conduct 
interviews, namely: (a) speaking in modest amounts; (b) being non-directive and (c) 
staying neutral. 
During the interview process the interviewer must learn to speak less. He or 
she must find ways and methods of prompting and querying where necessary. Another 
important aspect of an interview is keeping a healthy conversation going, 
demonstrating a sincere interest in the participant’s response and making the interview 
resemble a real conversation (Yin, 2011, p. 136) 
     The interviewer must learn to master the probing and follow-up questions. 
Suggested probes could take the form of “uh-huh, say more, why?, how come, say 
that in another way” or a silent or deliberate pause. The interviewer is cautioned 
against over-using probes. 
Spradley (1979, pp. 86-88) emphasises the importance of using a grand tour 
question. A grand tour question is used to establish a broad topic without biasing the 
conversation. The participant should be given the liberty to follow his or her argument 
in a conversation. A grand tour question is a useful tool to give participants that liberty. 
An interviewer has to demonstrate that he or she is neutral during the 
conversation. He or she has to guard against wrong body language and expressions, 
as well as choice of words. The content and mannerisms accompanying the 
interviewer’s responses to the participant’s words or queries should not show bias or 
preferences. The participant might try to please the interviewer. 
However, it is acknowledged that true neutrality may not exist. Fontana and 
Frey (2005, pp. 716-717) claim that qualitative interviews are interpersonal activities 
that occur in natural settings. An interviewer will introduce a point of view into all 
conversations, which will produce a negotiated text. The call remains for the 
interviewer not to be biased and to remain sensitive and objective. Personal feelings 
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should be recorded in the research journal and analysed if they affected the results 
and findings.  
Against this background information on conducting interviews, I  arranged a 
mock interview. The purpose was to make sure that I was trained in handling 
interviews. The participants in the mock interview were not the same ones interviewed 
for the study. I sought assistance from academics who were knowledgeable about 
qualitative research interviewing and the research field. They assisted in training me 
so that I would be competent at asking questions and able to control my biases 
(Borrego, Douglas, & Amelink, 2009, p. 57). The mock interview was conducted using 
the same questions used for the actual interviews. The mock interview assisted in 
determining the duration of the interview. 
I chose to make mock interviews part of the preparations for undertaking the 
interviews. While preparing for interviews, I planned to record the interviews. I discuss 
the nature of the recording of interviews in the next section. 
3.8.2.1.6 Recording interviews 
Flick (2009, pp. 294-295) argues that audio recordings of conversations are used to 
make sure that the data are independent of the perspectives of the interviewer or 
interviewee. It allows the research to assume what is known as a natural design. Prior 
to recording an interview, the interviewer should explain the purpose of the recording 
and ask for permission from the participant.  
I used audio equipment to record the interviews. After the interview, I 
downloaded the audio recording to my laptop and secured it with a password. 
Strauss and Corbin (2015, p. 40) argue that even though most participants do 
not object to being voice-recorded, some offer interesting data as soon as the voice 
recorder is turned off. 
The discussion was a detailed study on conducting interviews. I will now 
discuss the research journal as a secondary data source. 
3.8.2.2 Research journal  
A researcher should initiate a research journal at the inception of the study (Corbin & 
Strauss, 2015, p. 36). The research journal is a diary in which the researcher keeps a 
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record of activities that transpire at the beginning of the study or later during the 
research process. These activities could be appointments, discussion notes, proposal 
writing, problems, dates, and decisions made over the course of the research and 
reasons for these. A research journal should not be confused with the memoranda 
that are also used in grounded theory.  
The purpose of the research journal is to encourage the researcher to be self-
aware of his or her biases and assumptions. It also serves as a reminder to the 
researcher about the background on some decisions that were taken during the 
process. A journal assists the researcher to have insight in his or her behaviour (Corbin 
& Strauss, 2015, p. 37). The journal is a mirror to the researcher to reflect on oneself 
as the research process evolves. According to Yin (2011, p. 175), a researcher should 
capture his or her own feelings and reflections on his or her own research in a diary.  
The research journal would normally contain a few passages written down after 
each data collection session. These could include problems encountered and how 
they were solved. The researcher’s reactions as well as those of the participant during 
interviews are recorded in the journal. Journal entries could be in the form of 
abbreviations and acronyms, as long as the owner understands them, Yin (2011, pp. 
122-123) states.  
The researcher is the main research instrument; introspection and insights 
recorded about own reactions and feelings may reveal unwanted biases later. The 
research journal might also reveal own methodologies and personal tendencies over 
time. On reviewing the research journal, the researcher might discover these 
tendencies. If they are acknowledged, they might provide useful guidance in further 
analysis and actions (Yin, 2011, p. 136). 
I kept a research journal in which the planning, discussions, field notes, feelings 
and any other issues relating to the research were noted. The next discussion explains 
the use of official documents as data sources.  
3.8.2.3 Official documents  
Documents are another source of data. Written texts and virtual texts are forms of 
documents. Researchers use documents to extract data about their research topics. 
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Some documents contain diverse texts and may be more objective than interviews. 
Researchers use texts from documents as data to address the research objectives.  
The benefits of using documents, according to Bowen (2009, p. 30), are that 
they: (a) provide background and historic context, (b) assist with additional questions 
to be asked during interviews, (c) provide supplementary data to the knowledge base 
of the research topic, (d) are a means of tracking change and development through 
examining reports, and (e) can be used to verify or confirm findings from other sources. 
Documents may be the most effective means of gathering data when informants have 
forgotten the details. 
 
Bowen (2009, p. 30)  quotes Atkinson and Coffey (1997, pp. 45-62), who caution 
researchers on the use of documents: 
 
We should not use documentary sources as surrogates for other kinds of data. 
We cannot, for instance, learn through records alone how an organization 
actually operates day-by-day. Equally, we cannot treat records — however 
‘official ’— as firm evidence of what they report. That strong reservation does 
not mean that we should ignore or downgrade documentary data. On the 
contrary, our recognition of their existence as social facts alerts us to the 
necessity to treat them very seriously indeed. We have to approach them for 
what they are and what they are used to accomplish (Atkinson & Coffey, 1997, 
p. 47). 
 
They suggest that documents should be used with another data source as far as 
possible.  
Document analysis is often used with other qualitative research methods. 
Documents are a means of triangulation. Triangulation is the combination of 
methodologies in the study of the same topic (Denzin N. K., 1970, p. 291). The 
qualitative researcher is expected to draw upon other sources of evidence. The 
researcher is looking for convergence and corroboration through the use of different 
data sources and methods. Apart from documents, such sources include interviews, 
participant or non-participant observation and physical artefacts (Yin, 1994). The 
advantages of document analysis are: 
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a) Document analysis is less time-consuming and therefore more efficient than 
other research methods.  
b) Most documents are in the public domain.  
c) Document analysis is less costly than other research methods and is 
often the method of choice when the collection of new data is not feasible. The 
data have already been gathered. What remains is for the content and quality 
of the documents to be evaluated. 
d) Documents are unaffected by the research process.  
e) Documents are stable and can be reviewed more than once. The researcher’s 
presence does not alter what is being studied. 
f) The inclusion of exact names, references, and details of events makes 
documents advantageous in the research process. 
g) Documents cover a long span of time, many events, and many settings. 
 
Despite these advantages, documents have disadvantages;  
a) Documents are produced for some purpose other than research. They 
are created independently of a research agenda.  
b) Documentation is sometimes not retrievable, or retrieving it is difficult. 
c) An incomplete collection of documents suggests ‘biased selectivity’ (Yin, 1994, 
p. 80).  
 
Bowen (2009, p. 32) sees these as potential flaws rather than major disadvantages.  
 
I used documents as a supplementary method to triangulate interviews and the 
research journal. 
In the section above I discussed the methods of data collection, mainly 
interviews, research journal and documents, which I used for my research. In the next 
section I will describe selection and sampling to choose the interview participants and 
the documents, including theoretical sampling. Before I discuss selection and 
sampling, I will explain the meaning of data saturation. 
3.8.3 Data Saturation 
Since I was embarking on data collection, it is necessary to discuss the sample size 
of the population and data saturation. Data saturation is normally defined as the result 
 
118 | P a g e  
 
of reaching a point where data-gathering is halted because no new categories or 
themes are emerging. Corbin and Strauss (2015, pp. 134-135) recommend that 
researchers should continue data collection until the theory is dense and logical. There 
should be no gaps in the explanations. I applied the principle of data saturation as 
described in grounded theory methods. After discussing the data collection methods, 
in the next section I will discuss selection and sampling. 
 
3.9 Selection and Sampling 
Selection and sampling of participants and documents stimulate an important 
discussion when the choice is wide. Selection is guided by the research question and 
objectives. The researcher should avoid haphazard selection of participants and 
documents. Any type of selection should be a well-considered process. The 
participants should be familiar with the research topic and share some resemblance.  
The selection and sampling discussion will be applicable to the interview 
participants and the documents. Yin (2011, p. 82) discusses the importance of defining 
data collection units in a study. A data collection unit is better explained by stating that 
if interviewing is used in qualitative research, the participant is a unit.  If there are 15 
participants, there are 15 data collection units. There are broader and narrower levels 
of data collection.  
This study will have only one level, but different groups of participants. The next 
discussion will focus on how to select or choose the data collection units. 
Sampling is about making a decision on the units to select and the number of 
units to be included in a study, justifying the choice of the data collection unit even if 
only one is part of sampling (Yin, 2011, p. 88). The important consideration when 
making a decision on sampling is that the units should represent the broadest range 
of information and perspectives on the research topic possible (Yin, 2011, p. 88), 
quoting Kuzel (1992, p. 37). The selection of individual participants should be such 
that they represent different viewpoints, even negative views. Such a decision will 
ensure that bias in the study is reduced.  
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I discuss four sampling methods, namely purposive, convenience, random and 
snowball sampling. The most relevant and appropriate sampling method that would 
benefit the research was chosen. 
According to Silverman (2014, p. 60), purposive sampling allows the researcher 
to choose participants and documents that are linked to the research topic. This type 
of sampling demands that the researcher think deeply and critically about the 
population in which he or she is interested. Silverman (2014, p. 61) confirms that many 
qualitative researchers use purposive rather than random sampling methods. Yin 
(2011, p. 88) also confirms that in qualitative research there is a deliberate method of 
choosing samples, known as purposive sampling.  
Another sampling method that is often used is convenience sampling. With this 
method, data collection units are selected because they are readily available. The 
ready availability of units does not imply that they are informative. This method might 
result in unwanted bias and incompleteness (Yin, Qualitative Research from Start to 
Finish, 2011).  
Random sampling is performed by selecting a statistically defined sample of 
units from a known population of units. It is appropriate if the study will be used to 
generalise its findings across the general population. This approach is not often 
applicable to qualitative research. 
     Snowball sampling is based on selecting units based on the 
recommendation of others. Snowball sampling is acceptable if it is purposive, not done 
for convenience (Yin, 2011, p. 89). Snowball sampling is used when seeking 
information from key participants or data sources. These key data sources are 
recommended by other informants. Snowball sampling could introduce biasness in the 
research process [Suri H, p 69]. I use purposive and snowball sampling, since 
participants could recommend other people or documents as data sources (Oslen, 
2012) 
I discuss theoretical sampling under a separate heading because it is grounded 
theory-based sampling. It is additional to the above sampling methods discussed. 
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3.9.1 Theoretical Sampling 
Apart from the selection and sampling of participants and documents discussed 
above, grounded theorists engage in theoretical sampling. Corbin and Strauss (2015, 
pp. 134-140) define theoretical sampling as a data collection approach based on 
concepts that are derived from the data. This sampling method is used to collect data 
from people and documents that will maximise opportunities to develop concepts 
based on their properties and dimensions. It is not sampling people or documents, but 
rather concepts that are derived from the interview and document analysis data.  
In grounded theory the sampling of people and documents is based on 
theoretical sampling. In theory construction, the number of participants or documents 
is not important. Researchers have the flexibility to sample participants and documents 
based on the concepts that need to be developed (Corbin & Strauss, 2015, pp. 134-
140). 
The way theoretical sampling works is that the researcher gathers data and 
analyses it, leading to gathering more data, continuing iteratively until data saturation.  
The use of theoretical sampling in this study is not optional, but a default because of 
grounded theory methods. I proceed to discuss the selection and sampling of 
participants for interviews. 
3.9.2 Selection and Sampling of Participants 
My plan was to use purposive sampling accompanied by snowball sampling. 
Purposive sampling is about choosing a deliberate manner of sampling. The goal of 
purposive sampling is to involve those participants who will yield the most relevant and 
plentiful data for the specific study (Yin, 2011).  
I interviewed people who were or had been involved in the education 
programme under review. Participants were selected from UoTs and CUs. Most of 
these participants had experience of academic matters (lecturers, HoDs), while some 
were members of professional bodies and some had industrial experience. Some had 
studied for the NDip earlier in their engineering career. The participants were chosen 
because of their experience of the topic at hand. I hoped that they would make a 
unique contribution to the study (Maxwell, 2011).   
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I employed snowball sampling based on the recommendations of the 
participants.  
3.9.2.1 Sample size of the population and data saturation 
I intended to create groups for the participants based on the stakeholders’ experience 
in this education programme, their involvement with professional bodies or their status 
as alumni. Each of the groups of participants would comprise a definite number of 
interviewees. I could foresee a situation where the sample size would be small. A small 
sample size might have a negative effect on data saturation, as discussed by Sheperd. 
As Sheperd notes, data saturation is a core concept in qualitative data analysis and 
refers to the stage at which any additional data collection will only result in more of the 
same findings. I doubted whether the data would satisfy this logic, because each 
participant would be sharing experiences from a personal point of view. Moreover, 
Strauss and Corbin said that the sample size in grounded theory is not important 
(Corbin & Strauss, Basics of Qualititative Research 4th Edition, 2015). 
From the perspective of grounded theory, Charmaz (2014, p. 213/214) says 
that data saturation is a criterion applied to data categories. Corbin and Strauss (2015) 
advise that data collection should continue until all major categories have been fully 
developed, show variation and are integrated. I applied grounded theory logic to 
establish data saturation. This is a motivation to support the grounded theory approach 
of interviews and data analysis happening simultaneously. 
3.9.2.2 Selection of elite participants 
Elite individuals are regarded as influential, prominent, and well informed in an 
organisation (Marshall & Rossman, 1999, pp. 113-114). Marshall states that the 
advantage of the elite interview is that valuable information can be gained from these 
research participants because of the positions they hold in their organisations. One of 
the challenges of the elite interview is that such individuals are busy in their daily jobs. 
Another challenge is that they are often used to interviews, which can lead to active 
interplay with the interviewer. They might turn the interview around and take charge of 
the interview process. I had to manage the interview process to ensure that these 
challenges were properly controlled. Elite individuals often respond well to enquiries 
about broad areas of content and to open-ended questions that allow them freedom 
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to use their knowledge and imagination. As an interviewer I had to be clear about the 
topic and the research questions. Most of the interview participants could fall in the 
category of elite interviews because they were or had been HoDs. For instance, some 
participants had high educational qualifications and others held senior positions in the 
workplace.  
3.9.2.3 Selecting and grouping of participants 
My assumptions about academic staff or lecturers were that they were involved in: (a) 
curriculum matters, (b) designing of learner guides, (c) teaching and learning activities, 
and (d) assessment. In addition, they would be aware of the programme structure. I 
also assumed that they were actively involved with the accreditation process (some 
were members of professional bodies and had been assessors themselves), and that 
they worked closely with industry.  
I looked for good qualities when selecting the participants. Participants who were 
academics had to: 
a) come from an assortment of institutions around South Africa; 
b) hold a relevant qualification in mechanical engineering technology; 
c) have worked in the field under investigation; 
d) be able to reflect and provide the necessary information based on his or her 
experience; 
e) be experts in their field of speciality; 
f) be willing to share their knowledge with the interviewer; and 
g) be prepared to put aside uninterrupted time for the interview. 
 
Participants who were academics were further grouped into HoDs, senior lecturers 
(long-serving academics) and lecturers. The selection of participants was such that 
each of the periods under study was represented. Careful attention was paid to the 
characteristics of the participants, such as race, gender, ethnicity and class. 
Participants were requested to fill in Table 3:4 below so that I could ensure that all the 
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Table 3.4: Guide to selection to ensure that the research period was covered.  
GROUPS 1990 - 2000 2000 - 2005 2005 - 2015 
1. ACADEMICS – 
HoD 





   
   
 
The group composed of HoDs was involved with the management of academic 
programmes. Ideally HoDs should be facilitating curriculum discussions, allocating 
staff members to the subjects they must teach, and ensuring that teaching and 
learning are taking place effectively. In addition to these tasks, they prepare for the 
accreditation of the programmes and interact with industry. HoDs should be 
knowledgeable about the topic. The HoDs were selected from retired as well as 
serving ones.  
There was also be a group of senior or long-serving lecturers who were actively 
involved with the academic programme. Lecturers do not have to have a lot of 
experience, but must be actively involved with teaching and learning. They are 
responsible for learner guides, teaching and learning, assessment and preparations 
for the accreditation of the programme. The assumption is that they are also involved 
in decision-making meetings about the curriculum. 
The accreditation bodies for the engineering programmes were SERTEC and 
ECSA. ECSA also works closely with the CHE, NQF, SAQA and HEQC on curriculum 
development matters in the country. The participants were expected to have been 
members of these professional bodies at some stage. 
All the participants were required to fill in Table 3.4 and were asked the same 
interview questions. 
If participants had been unable to provide useful information, I would have 
selected more participants until data saturation was achieved. I adhered to the 
principles of proper sampling in qualitative research so that the reliability and validity 
of the study would be ensured. 
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3.9.2.4 Applying theoretical sampling 
Corbin, Strauss and Charmaz suggest that theoretical sampling is a useful method of 
sampling in grounded theory (Charmaz, 2014, pp. 192-214; Corbin & Strauss, 2015). 
Theoretical sampling is a method of data collection that is based on concepts derived 
from the data. It is concepts, not people or places, that are sampled. According to 
Charmaz (2014, pp. 192-214), theoretical sampling involves starting with data, 
constructing tentative ideas that are framed by the data and then examining these 
ideas through further empirical inquiry. The purpose of theoretical sampling is to obtain 
data that will be of help in the illustration of categories (Charmaz, 2014, pp. 192-214). 
With reference to this research, the concepts were based on curriculum changes and 
their impact. I approached people who provided information about the curriculum of 
the NDip. Questions were asked that led to understanding of the curriculum changes 
and their impact. Data analysis was conducted simultaneously with data collection.  
3.9.3 Limitations of Human Memory 
The period under investigation was from 1990 to 2015 (25 years). Since that was a 
long period, there was a distinct possibility that participants might struggle to recall 
everything. I was aware that participants might have trouble with recalling what 
happened during the stipulated period. Foddy (1994, pp. 90-100)  alludes to the fact 
that respondents might not provide the information that one wants because memory 
and recalling processes naturally fail with the passing of time. Dagnall and Drinkwater 
(2015, p. 206) refer to the failure to remember as the “Mandela Effect”. Unfortunately, 
in the case of this research, forgetting was related to elapsed time, salience and the 
number of events that competed with the incident that needed to be remembered 
(Foddy & Foddy, 1994, pp. 90-100). This was even more valid for this study because 
some academics had taken up other career opportunities elsewhere. Some had 
already retired. This problem was not only about the length of time, because even in 
the short term there might be a problem, as people naturally forget dates. Participants 
might therefore mix up information (Foddy & Foddy, 1994, pp. 90-100). Participants 
might recall events that happened before the stipulated period if the period of recall is 
short, Foddy and Foddy (1994, pp. 90-100) argue. One more challenge is that people 
recall positive things more easily than negative things. It is assumed that participants 
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might have had pleasant and negative experiences during the period under review 
and these experiences might have a direct link with curriculum development.  
To address these concerns about memory, as a researcher I designed the 
interview questions in such a manner that they helped participants to recall details. It 
has been suggested that during the recall process, the research questions should start 
from the latest period and work backwards (Foddy & Foddy, 1994, pp. 90-100). I 
encouraged participants to take their time and to try hard to remember accurately. 
Short-term memory failures were avoided by asking the questions in a relaxed manner 
and reducing the number of complex questions.  
3.9.4 Selecting Documents 
Documents exist in different types, shapes and forms and may be used as sources of 
data.  
Documents could  include advertisements, agendas, attendance registers and 
minutes of meetings, manuals, background papers, books and brochures, diaries and 
journals, event programmes (i.e., printed outlines), letters and memoranda, maps and 
charts, newspapers (clippings/articles), press releases, programme proposals, 
application forms and summaries, radio and television programme scripts, 
organisational or institutional reports, survey data and various public records. 
Scrapbooks and photo albums can also furnish documentary material for research 
purposes.  
These types of documents are found in libraries, institutions, organisations, 
newspaper archives and museums, to name just a few places. Reports from previous 
studies can be evaluated by researchers as part of document analysis. Texts in study 
reports could be described and interpreted as data. 
 
I selected documents containing data about the changes and possibly their 
impact on the NDip programme over a period of 25 years. The targeted documents 
came from the convenor technikon, showing changes that were made through the 
convenor agreement. I  hoped to find the curriculum structure for the education 
programme for the period under investigation, as well as minutes, accreditation 
reports, learner guides, prospectuses and departmental handbooks. These 
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documents were obtained from UoTs and CUs across the country. I looked for the 
NATED document, as well as documents from ECSA, SAQA and NQF. 
In the next section, I will provide information about the official documents that I 
obtained. 
3.9.4.1 List of documents  
I attempted to find the following documents from the relevant institutions and the 
internet. These were official documents and it would have been appreciated if some if 
not all of them had signatures. Signatures validate documents.  
Table 3.5: List of official documents 
No Document Origin Purpose 




University of Technology 
(Former technikon) 
I used this document for the 
process of curriculum changes in 
the NDip Engineering Mechanical 
qualification in 1991. I also 
extracted data on the curriculum 
structure of the S-courses that were 
prescribed. 
 
2 Institution B Prospectus 
1995 
 
UoT From this prospectus, I hoped to 
mine data on the programme 
structure, credits and the purpose 
statement for the NDip.  
 
3 Institution D Prospectus 
2008 
 
CU (Institution D) From this prospectus, I hoped to 
mine data on the programme 
structure, credits and the purpose 
statement for the NDip.  
 
4 ECSA: Qualification 
Standard for Diploma in 
Engineering: NQF Level 6 
 
Internet This was an ECSA document that 
might contained data about the 
purpose statement and the credits 
for the NDip. 
 
5 Institution I Online 
Prospectus 
 
Internet From this prospectus, I hoped to 
mine data on the programme 
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structure, credits and the purpose 
statement for the NDip.  
 
6 ECSA Accreditation Team 
Report 
Institution D This report could provide data about 




These official documents might provide supplementary data to supplement data from 
the interviews and the research journal. 
I discussed data collection, selection and sampling of participants and 
documents in detail. I will emphasise the design of the data analysis process in the 
next section. 
3.10 Data Analysis 
In grounded theory, Strauss and Corbin (2015, pp. 58-63) claim that data are analysed 
through a process of constant comparison. During data comparison, data are broken 
down into manageable pieces. The pieces are compared to each other for similarities 
and differences. Terms or concepts that are similar are grouped together and assigned 
a heading. During further analysis, concepts are grouped together to form categories 
or themes (Corbin & Strauss, 2015, pp. 58-63). The researcher establishes the 
properties and dimensions for each category. The different categories are brought 
together to form core categories. The researcher uses the core categories to describe 
the major themes of the study.  
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Figure 3.1 below illustrates the process of data analysis and collection, demonstrating 












Figure 3.1: Process of data analysis and collection (Corbin & Strauss, 1998, p. 8) 
3.10.1 Coding 
Coding is the examination, sorting and synthesis of the data [16]. Flick (2009, pp. 306-
307) cites Charmaz, Glaser and Strauss (1967), who claim that grounded theory 
coding is defined as the procedure for analysing data that have been collected to 
develop the theory. Data interpretation is directly linked to data collection and 
sampling. Interpretation of data is helpful in deciding about the data to be included in 
an analysis. 
The interpretation process is classified into open coding, axial coding and 
selective coding (Corbin & Strauss, 1998). Coding can be defined as the process of 
breaking down the data, conceptualising it and putting it back together (Flick, 2009, 
pp. 306-307).  
The description of analysis is borrowed from Corbin and Strauss (2015): it is 
the act of taking data, thinking about it, and denoting concepts to stand for the analyst’s 
 











 Collect data 
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interpretation of the meaning intended by the participant. These authors believe that 
every analyst develops his or her own ways of analysis. During data analysis, the 
analyst should remain flexible and responsive to the data, research goals and the 
amount of time required by the analysis. 
The process of data analysis involves the coding of the different texts, with 
emphasis on interpreting for understanding. The texts are read and reread in order to 
continue the process of identifying themes. This process takes place before, during 
and after data collection.  
I started with open coding, followed by axial coding, and in each stage, I learnt 
to listen to the data, allowing the data to speak. Coding categories were developed 
and the different themes and concepts were defined and listed. Codes were assigned 
to different units of text, marking off text for later retrieval. Next, concepts were 
compared across texts to establish how these were related to one another. Finally, 
these themes were combined into a conceptual framework that represented the sets 
of constructs and the relationships between them. 
 
Table 3.6: Key terms used in data analysis 
Term Definition 
Analytic tool Mental strategies used by analysts to assist with interpretation of data, for 
example: making comparisons.  
Coding Denoting concepts to stand for meaning. 
Concepts Words used by analysts to stand for interpreted meaning. 
Dimensions The range over which property can vary. Dimensions in grounded theory 
accounts for differences and bring density to the theory. 
Properties Qualities of concepts that define, give specificity and differentiate one 
concept from another. 
Memoranda Written records of the analysis. 
“Feel right” Indication that after being immersed in the data for some time a researcher 
has a certain degree of confidence that interpreted meanings reflect what 
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3.10.2 Logic of Grounded Theory Analysis 
Strauss and Corbin (1998, p. 75) describe the logic behind data analysis. When 
researchers are aware of the logic, they will understand the power to flex procedures 
and redirect the research design to make it reflective of the data. Researchers will be 
able to handle any problems that may arise during data collection or analysis. After 
data collection a researcher has a volume of data to deal with. Delineating concepts 
to stand for data reduces the amount of data.  
Concepts are derived from the data. The researcher assigns them to words or 
actions representing meaning. The volume of data is reduced because some words 
refer to the same concepts. Strauss and Corbin give the example of the words bird, 
plane and kite, which all have something in common, namely flight. After some 
examination of the words, asking all the necessary questions, the researcher will 
assign meaning to them. 
Concepts may vary in levels of abstraction, resulting in basic-level concepts. 
The researcher might assign conceptual names to raw data, which are basic-level 
concepts. Higher-level concepts are known as categories; these are more abstract 
terms denoting major themes. Going back to the example, the basic-level concepts 
would be bird, plane and kite, whereas flight would denote a category. Flight tells what 
these objects have in common.  
Basic-level concepts are fundamental to the theory; they provide detail, interest 
and the variation that makes the theory relevant. The higher-level and the more 























Figure 3.2: Hierarchy of classifying themes (Corbin & Strauss, 1998, p. 77) 
 
Figure 3.2 illustrates the hierarchy of using low-level concepts and how they build into 
categories and core categories. The low-level concepts assist in grounding the data 
to the theory. 
Strauss (1987) provides coding guidelines for formal grounded theory procedures: 
1. Find in vivo codes, i.e. phrases or concepts used by the respondents, as well 
as codes constructed from the researcher’s own theoretical/professional 
framework. 
2. Name each code provisionally. 
3. In analysing each unit of text, ask many specific questions about words, 
phrases, sentences, and processes. 
4. Code the data in terms of dimensions and sub‐categories. Create dimensions 
relevant to given words, phrases, sentences, etc. 
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6. Select a phenomenon and treat it as the core category to which all subsequent 
codes will relate. 
7. Examine data in which this phenomenon appears (from interviews, field notes, 
etc.). 
8. Write theoretical memoranda that incorporate emerging ideas and results of 
coding. 
9. Employ theoretical sampling by seeking follow‐up data in a different 
substantive area with a view to yielding new sub‐categories and providing new 
analysis. 
10. Extend theoretical sampling into widely differing areas with the intention of 
identifying similarities and differences and, it is to be hoped, increasing the 
density of analysis. 
11. Maintain comparative thinking to suggest new theoretical samples (e.g. 
events, actors, processes, etc.) and to enrich codes and memoranda already 
developed. 
12. Continually review how codes that are developed relate to the core 
phenomenon. Connections should be specifically identified. 
3.10.3 Memoranda 
The process of coding should be accompanied by writing memoranda about the 
concepts (Bazeley, 2013, p. 131). Memoranda are useful for high-level concepts, 
which will contribute to the final write-up of the project. Charmaz (2014, p. 162), states 
that memorandum writing is the intermediate step between data collection and 
reporting about the study. Agreeing with Bazeley (2013), Charmaz (2014)  claims that 
memorandum writing is about stopping and analysing ideas about the codes. 
Memorandum writing is critical in grounded theory because it prompts the researcher 
to analyse data and codes during the research process.  
Strauss and Corbin (1998, p. 106) say that when researchers are writing 
memoranda, they are doing analysis. Through memoranda thoughts are captured, 
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comparisons are made and connections are formulated. There is an ongoing 
conversation about data, codes, ideas and possible hunches (Charmaz, 2014). 
Memorandum writing makes the researcher’s work concrete, manageable and 
exciting.  
Memorandum writing encourages the researcher to stop, focus, take data and 
codes apart, make comparisons and define links between them. In grounded theory 
memoranda serve the analytical process. Researchers are encouraged to write 
memoranda in the best way for themselves.  
I used hand-written memoranda during the analysis of interview transcripts and 
documents. I was guided by Strauss and Corbin (1998, p. 221) to number the 
memoranda and the concepts.  
3.10.4 Computer Software 
The use of computer software to help with the coding process is gaining momentum 
in grounded theory (Mills M. B., 2015, p. 98). Glaser describes the use of computers 
as burdensome and time-consuming. Computer software is helpful in organising and 
accessing data, particularly during the initial coding phase. Mills (2015, p. 98) thinks 
that many researchers believe that a combination of computerised and manual coding 
is most effective. Mills (2015, p. 98) quotes Saldana, who requires his students to use 
manual coding from the start.  
I explored the possibility of using Atlas.ti or data analysis.  
My approach to data analysis is based on audio recordings, transcriptions, 
coding, computer software (word cloud) and memoranda. In the next section I will 
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3.10.5 Interview Analysis 
The process of interview analysis starts with processing the audio recordings and is 
followed by the transcription of the interviews.  
3.10.5.1 Recording 
I saved the audio recordings by downloading them to my laptop. I found a research 
assistant to help with the transcription of the interviews and thus gave myself time to 
check the accuracy of the transcriptions. Olsen (2012, p. 39) defines transcription as 
the writing down or typing out the text of an interview or sound file. When typing a 
transcript, Oslen recommends the use of pseudonyms instead of people’s names. 
Flick (2009, p. 389) quotes Strauss (1987), who recommends that one only person 
transcribes the material required by the research question. Exact transcription is time-
and energy-consuming. The message and the meaning of what was transcribed are 
sometimes concealed rather than revealed.  
 
3.10.5.2 Transcription of interviews 
Transcription occurs after the recording of the interview. During transcription the focus 
is sometimes placed on attaining the maximum exactness in classifying and 
presenting statements, breaks, and all the small detail (Flick, 2009, pp. 298-299). The 
standard of exactness is to ensure that no data are lost in transcription. It relates to 
precision of measurement that is used in natural science. Flick (2009) quotes 
O’Connell and Kowall (2004), who suggest that the initial requirements for the 
transcription system should be that it must be manageable, readable, learnable and 
interpretable. In short, the transcription should be easy to write, read, learn and search.  
The transcriptions should be checked for correctness against the recording. 
The data from transcriptions should be anonymous and hide the real names of places 
and people, to maintain confidentiality.  
I had the audio recordings transcribed word for word (including pauses, laughs, 
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3.10.5.3 Coding and memoranda 
After having the audio recordings transcribed, I applied coding and memoranda to 
analyse the interview data. The computer software (Word Cloud) assisted in giving 
meaning to the themes and concepts.  
3.10.6 Document Analysis 
The process of document analysis begins with finding, selecting, making sense of the 
data (appraising) and finally synthesising it. 
Document analysis is a systematic procedure for reviewing or evaluating 
documents. The documents are based on printed or electronic material. The process 
of document analysis starts with examining and interpreting the data. As claimed by 
Corbin and Strauss (2008) and Rapley (2007), the examination and interpretation of 
the data are done in order to determine the meaning so that the research may yield 
understanding and knowledge about the phenomenon (Bowen, 2009, p. 27). 
Documents contain text or words and images that were developed without a 
researcher’s intervention. Bowen (2009, p. 27) quotes Atkinson and Coffey, who refer 
to documents as ‘social facts’, which are produced, shared and used in socially 
organised ways (Atkinson & Coffey, 1997, p. 47). 
Document analysis involves: 
a) skimming or superficial examination; 
b) reading or thorough examination; and 
c) interpretation.  
 
3.10.6.1 Evaluating the evidence 
Documents should not necessarily be treated as precise, accurate or complete 
recordings of events that occurred. A researcher should consequently apply a critical 
and cautious eye when looking at them. It is not about the simple words in the 
documents, but about establishing the “meaning” of the document and the contribution 
to the research topic. 
The relevance of the documents to the research problem and to the conceptual 
framework of the study must be determined. The researcher should establish the 
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authenticity, credibility, accuracy and representativeness of the selected documents 
even before the analysis is done. 
The completeness of the material the document is meant to present, covering 
the topic under research, must be assessed. One should establish if the documents 
are balanced or uneven in their coverage of the research topic. 
One has to consider the original purpose of the document, the reason it was 
produced, and the target audience. Information about the author and the original 
sources of the information has to be obtained. It must be determined whether the 
document was: 
a) written as a result of first-hand experience; 
b) the result of secondary experience (source); 
c) solicited or unsolicited; 
d) edited or unedited; and 
e) anonymous or signed. 
In addition, because documents are context-specific, they should be evaluated 
against other sources of information (interviews) and their intended original audience 
should be remembered. A document that was meant to convince SERTEC/ECSA of 
the programme’s validity is naturally dialectical and should be analysed keeping this 
in mind.  
3.10.6.2 Number of documents to examine 
This is a legitimate concern, but the issue should be the quality of the documents and 
the evidence they contain relevant to the research problem and the design of the study. 
If the study depends on the evidence that documents provide, an array of documents 
would be preferred. If the documents are playing a supporting role to other methods, 
even a few can provide the necessary data. 
In the next section, I will illustrate the application of document analysis to a 
grounded theory study. As explained by Strauss and Corbin (1990), “A grounded 
theory is one that is inductively derived from the study of the phenomenon it 
represents. That is, it is discovered, developed, and provisionally verified through 
systematic data collection and analysis of data pertaining to that phenomenon.” 
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3.10.6.3 Using documents in grounded theory research 
Data collection sources in grounded theory studies are normally interviews and 
observations, but documents could be used on their own (Glaser & Strauss, 1967). 
An example of the use of literature and documents in grounded theory is cited 
by Pandit (1996). The author conducted such a study to assist in turning around an 
organisation. The documents that were collected and examined were in the form of 
reports in newspapers, trade journals, business journals, government publications, 
broker reviews, annual company documents and press releases.  
Bowen (2009, p. 34) used interviews as a primary data collection method; while 
he also conducted interviews and recorded field observations. 
Document analysis was a complementary data collection method that was used 
for data triangulation and theory building. Glaser and Strauss (1967) stressed the 
usefulness of documents for theory building. They called it a process that “begs for 
comparative analysis [with the library offering] a fantastic range of comparison groups, 
if only the researcher has the ingenuity to discover them.” 
3.10.7 Research Journal Analysis 
Research journal analysis involves reading and interpreting the contents of the data 
items within the research journal, and allowing saturation of thoughts in them (Bazeley, 
2013, p. 102). The researcher must give himself or herself to time to process it all. The 
temptation of premature closure should be avoided at all costs. Journal and 
memorandum writing is a process through which the researcher externalises the 
discussion of the research process, data and meaning with himself or herself. Key 
points, including action plans, should be summarised.  
3.11 Measures to Ensure Trustworthiness 
Throughout the research, I ensured that concerns about meeting standards of 
trustworthiness were addressed. Marshall (1999, pp. 191-195) puts forward that 
concerns about validity, reliability, objectivity and generalisability can be addressed by 
ensuring credibility, transferability, dependability and confirmability in the research. 
Each one of these terms will be discussed briefly. 
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3.11.1 Credibility 
Credibility, also known as “truth value”, is concerned with establishing how confident 
the researcher is of the truth of the findings of the research design, research 
participants and the context in which the study was undertaken. This is achieved 
through establishing the changes and their impact as documented and also from the 
evidence that will be given by the research participants. According to Denzin and 
Lincoln (1998),  a credible qualitative study addresses techniques and methods used 
to ensure the integrity, validity and accuracy of the findings. According to Marshall 
(1999, pp. 191-195), the essential considerations are articulated well by Patton (2002), 
who notes that the credibility of a qualitative report depends on the use of rigorous 
methods of fieldwork, on the credibility of the researcher, and on the fundamental 
appreciation of naturalistic inquiry, qualitative methods, inductive analysis, purposeful 
sampling and holistic thinking. 
Krefting (1991, pp. 217-221) suggests various strategies to ensure credibility. 
These strategies are reflexivity, triangulation, member checking, the interview process 
and peer evaluation. I applied these strategies when conducting my research. I will 
now discuss each of these strategies. 
According to Flick (2009, p. 392), the strategies required to increase the credibility of 
qualitative research are: 
a) prolonged engagement and persistent observation in the field; triangulation 
of different methods, researchers and data; 
b) peer debriefing, regular meetings with other people who are not involved in 
the research in order to disclose one’s blind spots and to discuss working 
hypotheses and results with them; 
c) the analysis of negative cases in the sense of analytic induction; 
d) appropriateness of the terms of reference of interpretations and their 
assessment; and 
e) member checks in the sense of communicative validation of data and 
interpretations with members of the fields under study. 
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3.11.2 Transferability 
Research meets the criteria of transferability “when the findings fit into contexts outside 
the study situation that are determined by the degree of similarity or goodness of fit 
between the two contexts” (Krefting, 1991, pp. 217-221). I presented dense or rich 
description of the data to allow comparison of the findings with those in other 
situations. 
3.11.3 Dependability 
Dependability refers to the consistency of findings. As recommended by Krefting 
(1991, pp. 217-221), I gave a thick description of the exact methods of data gathering, 
analysis and interpretation, to show how repeatable or how unique the study might be. 
In addition, the use of triangulation as discussed above ensured that the possible 
weakness of one data-gathering method was compensated for by using other methods 
as well. Peer examination of the research plan and implementation also contributed to 
the dependability of the findings. 
3.11.4 Confirmability 
Data and interpersonal confirmability can be achieved primarily by using an audit 
strategy. An external auditor tries to understand why and how decisions were made 
by considering the natural progression of events in a project. Given the same data and 
context, another researcher should be able to come to comparable conclusions. I 
applied an audit trail. In addition, triangulation of data methods and sources assessed 
the strength of my research ideas. Furthermore, reflexivity analysis sensitised me to 
my own influence on the data. 
 
3.12 Role of the Researcher 
The interaction between myself as a researcher and the data sources was guided by 
qualitative research principles.  
3.12.1 Flexibility and Adaptability 
Grounded theory researchers should be open to serendipity and flexibility in their 
approach to data collection and analysis (Corbin & Strauss, 1998). During the 
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processes of interviewing and going through the documents, I remained flexible and 
adaptable. I was willing to follow the leads in the data, altering the type and place of 
data collection to allow for concept development. I remained open to the many different 
possible meanings of data (Corbin & Strauss, 1998) Flexibility allows for the 
adjustment of the interview process when necessary.  
3.12.2 Consistency 
Consistency is defined as comparability. Consistency is fundamental during the 
interview process. It will be important to be careful about the type of questions, the 
extent of detail explored and the balance between exploration and confirmation in the 
content of the interview. Comparison was done across categories of participants 
(compare data from HoDs, lecturers only and so on), and for documents across 
universities. I organised follow-up interviews or telephonic interviews if needed to 
ensure consistency. I was prepared to go back to the site if some additional information 
was needed from the documents.  
3.12.3 Researcher-related Considerations 
Qualitative research relies on the researcher who is conducting it. Researchers are 
not passive receptacles into which data is poured. (Charmaz, 2014). The researcher 
is the primary research instrument that affects and is affected by the research. 
According to Marshall and Rossman (1999, p. Ch 5), researchers should caution 
themselves to refrain from biasness, subjectivity and separating themselves from the 
research.  
3.12.4 Who is the Researcher 
Every researcher has a perspective, bias and assumptions that he or she brings to the 
research process and that may have an impact during the data collection and analysis. 
The impact comes from the meaning given to data, the concepts used to stand for that 
meaning, the questions that are asked and the comparisons that are made (Corbin & 
Strauss, 1998). The researcher is subjectively involved in the interview and document 
analysis process. Researchers should make assumptions about the real world as they 
see it, acknowledge that they possess knowledge, occupy a particular social status, 
and pursue purposes that influence their respective views and actions.  
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The interview process is influenced by the personal characteristics of the 
interviewer (such as race, class, ethnicity and gender), the characteristics of the 
participants, the structure of their social relationships, and the participants’ evaluation 
of the researcher. Participants may judge the researcher in terms of what is safe, 
appropriate or acceptable to tell the researcher. They may judge the researcher on 
cultural background, age, gender, social status, personality features and professional 
background. Being aware of these dynamics, I approached the research with caution, 
because the participants were chosen from a wide variety of backgrounds. My 
background in education and my career equipped me to overcome most if not all of 
these issues. However, my position as a past HoD may also have made me “assume” 
that I knew information, whereas no confirmation might be found in the physical 
sources.  
3.12.5 Reflexibility 
Maxwell (2011, pp. 96-97) argues that in qualitative fieldwork, the researcher actually 
needs to interact with the participants and other people in the various settings. This 
interaction is known as reflexivity, referring to the fact that the researcher is part of the 
social world of the study. There must be understanding of how the researcher 
influences and is being influenced by the world of the study. The purpose of reflexivity 
as a strategy is to limit the occurrence of over-involvement of the researcher in the life 
of the research participant. As Maxwell (2011, pp. 96-97) puts it, a major factor in this 
reflexivity is the personal characteristics that one brings to the research – prior 
experiences, beliefs, purposes, values, and subjectivity that shape how one 
conceptualises the study and engages with it. 
As a researcher, I was a participant in the dynamic research process and not 
only an observer. I attempted to maintain a sense of self-awareness in the research 
setting by reflecting on my own characteristics and examining how these influenced 
data gathering and analysis. I also used my research journal for this purpose, where I 
documented my thoughts, feelings, reactions, and ideas related to any contact with 
the research participants. This could well highlight biases and preconceived 
assumptions of which I was not aware at that stage. 
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I constantly asked reflexive questions using a triangulated inquiry between 
myself, the research participants and those who would be reading the study (Marshall 
& Rossman, Designing Qualitative Research 3rd Edition, 1999). 
3.12.6 Communication Skills 
Interviewing is an interpersonal encounter; it demands the best possible 
communication skills. A skilled interviewer is characterised by the extent to which 
he/she can establish rapport, elicit information and record it accurately. The success 
of the interviews is based on how the interviewer and the participants understand and 
trust each other. Since English is not my mother tongue, I was aware that I might 
struggle to be fluent on the spur of the moment. I might find myself struggling to recall 
some English terms  and this might affect how the question or explanation would be 
perceived or understood by the participant. 
3.12.7 Relationship 
As a researcher I endeavoured to be a tool during the interviews with the participants, 
but I had to make sure that the relationship between the researcher and the 
participants went beyond that. I interacted with the participants, learning from them. I 
could not present myself as an outsider wanting to extract information from the 
participants, but rather as someone who was learning from another person. There 
should be mutual trust between the interviewer and the interviewee. 
3.13 Summary 
In this chapter I made a comparative study of qualitative and quantitative research. 
The in-depth discussion of these two methods assisted me in choosing qualitative 
research for investigating the purpose and objectives of the study. After that I made a 
submission on qualitative research methods. I examined their characteristics and 
features. Guided by the research objectives, the grounded theory and case study 
methods seemed to be the best fit. Having studied them further, I finally settled for 
grounded theory. The impact of the changes in the NDip programme was researched 
in this study using grounded theory methods. The design of the research instrument 
was discussed, as well as data selection methods. Data were collected using 
interviews, documents and the research journal. Purposive and snowball sampling 
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was used for the selection of participants and documents. Data collection and analysis 
took place simultaneously and theoretical sampling was used. The coding of data was 
guided by the grounded theory approach. 
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Chapter Four: Data Collection Process and Analysis 
 
4.1 Introduction 
In this chapter I discuss how I conducted the data collection process using interviews, 
documents and the research journal. I discuss the research instrument, the sampling 
of participants and documents, highlighting the profile of each participant. Each 
interview participant was given an invitation letter including a consent form. I provide 
a list of the official documents I used as data sources and discuss the transcription of 
the interviews. The transcriptions and documents were analysed using codes and 
memorandum writing. I show how I customise the data analysis process. 
I start the discussion by giving feedback on the design and use of the research 
instrument. 
4.2 Research Instruments 
In paragraph 3.8.1 of the previous chapter I discussed the research instrument.  
In qualitative research, the researcher is the main instrument (Yin, p. 175). The 
researcher is responsible for designing the interview questions, conducting 
interviews, collecting documents and analysing the data. I therefore designed 
a research instrument that I used to collect data for the study. 
The research instrument was the interview questions I designed based on the 
objectives of the research. I  used this instrument in all the data collection 
processes. 
I used the research instrument that I designed in section 3.8.1 of Chapter 3. I did not 
change anything. The grand tour section, Section A, was used as planned. I conducted 
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4.3 Interview Process 
I had planned to use purposive sampling for the selection of participants and 
documents as reflected in Section 3.9.2.  
I used purposive sampling to select the participants for the interviews. I had planned 
to select participants from different groups of people within the research area. The 
actual process of selection of the participants is discussed hereafter. 
4.3.1 Selecting Participants 
Selection of participants was discussed in section 3.9.2. It was important to find people 
who were willing to assist with the research in addition to the experience they had in 
academia and industry. I tried to consider the ethnicity, race, gender and academic 
experience of the potential participants carefully. Unfortunately, there were not many 
black academics who had the desired experience. This limited the selection of 
participants severely.  
I selected and interviewed seven participants. The participants were from more 
or less the same group of former HoDs and senior academics. There were no 
participants from industry or alumni as originally planned. Data saturation was 
achieved while the volume of data was increasing at an alarming rate. 
In the next section I will describe the profiles of the interview participants. 
4.3.2 Profile of Participants 
I interviewed seven academics from various UoTs and CUs in SA. The majority of the 
participants were lecturers and HoDs; some were retired and others were in industry. 
The racial profile included non-white and white South African males and females and 
others who were not South African by birth or origin. These participants had all been 
with one institution for more than 10 years and most of them were still employed in 
those institutions at the time of the study. All the South African-born participants were 
National Higher Diploma (NHD) (T-course) holders. All except one had been HoDs for 
an extensive period of time. Each of them had more than 10 years of lecturing 
experience. For the purpose of confidentiality, their names were anonymised, pseudo-
names were used and all of them were referred to as male (he or him).  
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a) Participant A 
Participant A was the first person to be invited for an interview. I chose him because 
he was well experienced in terms of curriculum issues. It was important that I avoid 
someone who might have shallow knowledge because the first interview was 
important for reviewing the success of the process. The first interview was intended to 
be used as a benchmark and to decide a way forward. This is in line with theoretical 
sampling that is recommended by Corbin and Strauss (2015, pp. 134-135). 
He was a senior academic and had also been an HoD for a considerable period 
of time. He had experience of teaching both the T-courses and the S-courses. He was 
an ECSA member and was actively involved in accreditation processes and the 
evaluation of applications for professional registration with ECSA.  
He was well informed on the curriculum for mechanical engineering technicians 
and technologists. He had a strong, intimidating personality and sometimes people 
could interpret him as angry, but in reality, his personality was aggressive by nature.  
b) Participant B 
Participant B had an NHD, which was based on the T-courses. He was employed as 
a lecturer because he had industrial experience and was enthusiastic about teaching. 
Because of his qualification that was at the lower level, he could not teach beyond a 
first-year class. His passion for experiential learning saw him being asked to assist 
with the placement of students in industry. According to him, he was not involved with 
curriculum matters. When pressure on academics to improve their qualifications 
mounted, he returned to industry. He was actively involved with the moderation of 
examinations and was a member of the Industrial Advisory Board for Mechanical 
Engineering Technology at a CU. He was also professionally registered with ECSA. 
c) Participant C 
Participant C had an undergraduate qualification (the old NHD), which was based on 
T-courses. He joined the technikon in the early 1990s as a lecturer. He had extensive 
industrial experience. He had extensive knowledge of the curriculum of both the T-
courses and the S-courses. He was a senior lecturer and HoD. He had first-hand 
experience of the change in student demographics and the challenges it posed to the 
system. He was involved with ECSA accreditation as an assessor and went through 
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the accreditation as HoD at one point. He was influential and persuasive in character. 
By his own admission, however, he was struggling with memory. 
d) Participant D 
Participant D was not born in SA, but relocated to SA in the late 1980s and started 
teaching at a UoT. He was active in professional bodies such as the South African 
Institute for Mechanical Engineers (SAIMechE) and ECSA. He was involved in the 
accreditation of engineering programmes. He had extensive understanding of the 
NDip curriculum. By his own admission he was a strong believer in an industry-driven 
curriculum. He was very passionate about students. He had served as an HoD, and 
had done so for quite a long time. 
e) Participant E 
I intended to interview someone who recommended participant E, but unfortunately 
the person fell sick on the day of the interview. Participant E had extensive experience 
in lecturing and was an HoD. He was a senior academic who had also worked in 
industry. He had a problem with recalling some information. 
f) Participant F 
Participant F had an NDip based on the T-courses and had worked in the automotive 
industry as a technician. He was a highly experienced academic and had taught mostly 
disadvantaged, predominantly black students. He had a vision for technical education 
and how he thought it could be developed for the benefit of a better graduate. He was 
a senior academic and HoD. 
g) Participant G 
Participant G was a retired senior academic who had been an HoD for quite some 
time. He had worked as a lecturer for the T-courses, and was still lecturing when these 
were changed to S-courses. He had extensive experience in industry. He had a good 
understanding of technical education and how it had evolved over the years. He had 
a hearing problem, but his memory was good. 
The profile of these participants was skewed towards the white population group, with 
fewer females as well.  
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4.3.3 Letter of Invitation 
I sent an invitation letter to all potential participants. I first called,  followed by an email 
invitation. During the conversation on the phone, I explained the purpose of the 
interview and the reasoning for selecting the participant. If a participant accepted the 
invitation, I then sent a formal invitation via email and attached a consent form.  
4.3.4 Consent Form 
The consent form (Annexure 1) contained information on the rights of the participant, 
including ethical issues, the title and purpose of the study, as well as the particulars of 
the researchers. 
The consent form covered the following:  
● a detailed explanation on the purpose of the study; 
● an explanation of what the participants would be required to do; 
● information outlining the minimal risk to which the participant would be exposed;  
● the benefits of the study for the development of new knowledge; 
● provisions of confidentiality;  
● storage of data; and 
● information on the process of withdrawal and complaints. 
This form was sent to the participants ahead of time and they were asked to return it 
before the date of the interviews. None of the participants returned the form before the 
date of the interview.  
4.3.5 Mock Interview 
I had never conducted research interviews before. This was a new field to me and on 
recommendations from the literature, I arranged two sessions of mock interviews as 
per Section 3.8.2.4. 
In the first mock interview I interviewed a senior academic, while another one 
observed the process. The interviewee was knowledgeable about the research field 
and the interview process. After a feedback session, I planned a second mock 
interview for training; even though the feedback was positive, I was not expecting to 
be perfect from undergoing only two training sessions. 
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4.3.6 Conducting the Interviews 
I interviewed Participant A and then used a research assistant to transcribe the audio 
recordings before moving on to the next interview. The reflections on the first interview 
are recorded in the epilogue chapter.  
The interview took place in the participant’s office. I introduced myself and the 
research assistant who was helping me by taking minutes and operating the audio-
recording equipment. The participant did not send the consent form as planned, but 
had agreed in writing to the interview. The participant filled in the consent forms and 
afterwards I explained the purpose of the interview. In line with Section 4.3.6 from the 
previous chapter, I asked permission to audio-record the interview and he agreed.  
Flick (pp. 298-299) argues that the use of audio recordings of conversations is 
to make sure that the data are independent of the perspectives of the 
interviewer or interviewee. It allows the research to assume what is known as 
a natural design. Prior to recording the interview, the interviewer should explain 
the purpose of the recording and ask for permission from the participant.  
I then asked the first grand tour question, starting the process. I took notes during the 
process, tried to maintain eye contact and expressed signs of showing interest.  
After conducting the analysis on the first interview, I continued with the next 
interview. At the time, I applied theoretical sampling to data collection but nothing 
much was added to the interview process. 
In the next section I will discuss collecting data using documents. 
4.4 Documents 
I used purposive sampling to obtain official documents. During the document-
gathering stage, I managed to obtain more documents than planned in Section 3.9.4.1. 
The documents were obtained from university archives and from the internet. I 
managed to obtain the following documents: 
a) The Convenor Booklet of the Convenor of Technikons in 1990 
b) Inside the booklet (a.) was Form B 
c) Inside the booklet (a.) was a document called Appendix 1 
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d) The 1995 Technikon Prospectus from Institution D 
e) The 1992 Technikon Prospectus from Institution D 
f) The 2005 Programme Structure from an unknown source (found in the 
convenor booklet) 
g) The 2008 Engineering Prospectus from UJ 
h) The 1994 Convenor Technikon memorandum from Witwatersrand University  
i) The 1994 Internal Memorandum of Institution D 
j) The ECSA Policy for Accreditation of Engineering Technology, 2013 
k) The 1992 Department of Mechanical Engineering brochure from Witwatersrand 
University   
l) The 1995 Regulations Book of the Faculty of Engineering from Witwatersrand 
University  
m) The NATED Report 150 (97/01). 
n) The 2013 Engineering Prospectus from UJ 
o) SAQA 360 Diploma standards 
p) ECSA Qualification Standard for Diploma in Engineering: NQF Level 6 
q) ECSA Accreditation Training Manual Section 6B 
r) ECSA Policy on Accreditation of Engineering Technology Programmes  
s) ECSA Accreditation Report 2011. 
In the next section I discuss the research journal.  
4.5 Research Journal 
I completed the research journal. The reflections are contained in the epilogue chapter. 
The use of the research journal assisted me in designing the research instrument. My 
prior knowledge about this particular curriculum and knowledge gained from the 
literature review were used to decide on the questions to ask the participants and to 
decide what documents to look for.  
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4.6 Interview Analysis Process 
The interview data were voice-recorded and field notes were recorded with proper 
minutes. I downloaded the audio clips and stored them on my laptop. The research 
assistant transcribed the voice recording, and then I started the process of analysis.  
In the next section I will explain how I went about storing the data that was collected.  
4.6.1 Data Storage 
The voice recordings from the interviews were downloaded and stored on Google 
Drive under a secured password (section 3.8.2.5). The audio recordings were 
recorded using mobile phones, then immediately downloaded to a laptop. Using 
Google Docs, I created files for each participant and for each aspect of the research, 
such as my research journals and the field notes. The data collected from documents 
were hard copies and were stored as such in a file. 
4.6.2 Transcriptions 
The process of transcribing the interviews started immediately after the first interview. 
I reminded myself of the purpose of transcribing as outlined in section 3.10.1, saying: 
The transcription is a step after taking the recording of the interview. During the 
transcription sometimes the focus is placed on attaining the maximum 
exactness in classifying and presenting statements, breaks, and all the small 
detail (Flick, pp. 298-299). The standards on exactness is to ensure that no 
data are lost in transcription. It relates to precision of measurement that is used 
in natural science. Flick quotes Bruce (O’Connell and Kowall), who suggest that 
the initial requirements for the transcription system should be that it should be 
manageable, readable, learnable and interpretable. In short, the transcript 
should be easy to write, read, learn and search.  
I hired someone to help me with the transcription of the audio recordings. She 
accompanied me to all the local interviews except one. I used my mobile phone and 
hers to record the interviews. Her availability during the interview helped me to 
concentrate on the interview process. Afterwards she would transcribe the audio 
recordings. I would then play the recordings while checking the transcriptions. Every 
detail coming from the audio recording was transcribed including, laughing, uhmm, 
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pause, incomplete sentences, noise, coughing etc. This helped in making sure that 
there were no distortions or that information was not lost in transcription. 
I took time to check the transcriptions for correctness against the recordings. 
During transcriptions I replaced names of people and institutions with pseudo-names 
so that the data source was anonymous and could be kept confidential. 
4.6.3 Coding 
The process of analysing the interview transcripts was guided by the extract from the 
previous chapter: 
Strauss and Corbin (1998, p. 75) describe the logic behind data analysis. When 
researchers are aware of the logic, they will understand the power to flex 
procedures and redirect the research design to make it reflective of the data. 
Researchers will be able to handle any problems that may arise during data 
collection or analysis. After data collection a researcher has a volume of data 
to deal with. Delineating concepts to stand for data reduces the amount of data.  
 
By that time I had volumes of papers of transcripts full of data. I used Strauss’s 
principles on coding in data analysis. The purpose of data analysis is to reduce the 
volume of data emanating from the transcripts and documents. A researcher then 
assigns concepts to stand for data. This assigning of concepts is also known as 
coding. According to Charmaz, coding in grounded theory is the process of defining 
what data stands for. Coding is a mechanism that links the data collected and the 
development of emergent theory. Through coding one can define what is happening 
in the data and start to think about the meaning. A reduction in the volume of data 
happens when incidents sharing the same properties are grouped under the same 
conceptual heading.  
Strauss and others recommend that for constructing grounded theory, data 
could be coded under core categories, categories and lower-level concepts. The data 
will yield basic level concepts that the researcher will identify as conceptual. These 
low-level concepts provide the foundation; they are close to the data. Categories are 
the more abstract terms; they are high-level concepts that provide the structure of the 
theory. The more complex terms are classified as co-categories, comprising concepts 
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that are more abstract, have more detail and need more explanation. A well-
constructed grounded theory is a combination of detail and abstraction. 
4.6.4 Reading the Transcripts and Memoranda 
Data analysis starts with the researcher reading through the transcripts, field notes 
and any other documents. This could also involve listening to the audio recordings to 
remind oneself of the depth and breadth of the content. Emerson recommends that 
the researcher should first read the notes fast, as if they had been written by a 
stranger. After the fast reading, the researcher should read again, paying attention to 
and thinking about each word. Reading could take days, allowing and absorbing data 
into one’s heart and mind. As the reading is taking place, the researcher starts taking 
notes, making memoranda about the emerging thoughts and questions. The scribbled 
notes become secondary data themselves. The main thing is to write as one reads 
and record the reflections about the recording. 
I took time to read the transcriptions. After the second reading I started to 
scribble notes on the side and underlining text. I took time to think about the data and 
allowed it to sink into my mind.  
In line with Strauss and Corbin, who advise that each researcher can develop 
his or her own analytic tools, I customised the data analysis process to suit the 
research requirements of this study. The customisation of data analysis is discussed 
below.  
4.6.5 Customisation of Data Analysis 
My data analysis process was guided by the research objectives in a context of 
curriculum development and the research methods underpinned by grounded theory. 
The research objectives and grounded theory approach to exploring and describing 
the theory helped me to focus the data collection process and to do the same for data 
analysis. 
I took time to listen to the audio recordings and read the transcripts more than 
once. While reading a second time, I used the “scribble and noodle” technique, which 
I learnt from Bazeley (2013, p. 109). The transcripts provided a blank column for this 
purpose. The transcripts were numbered; for instance, the first question I asked would 
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be #1 and the participant’s response would be #2 and so on. This made it easy for me 
to refer to specific questions and responses in the transcripts.  
While trying to make sense of how to go about  applying coding, I soon realised 
that the nature of the study was contextual. There was an already existing framework 
for curriculum components. For the purpose of this study, the curriculum structure was 
confined to the purpose of the qualification, the modules and their content, credits and 
assessment. Based on this logic, the interview questions were divided into sections. 
The sections could be explained as follows: 
Section A asked the participants to express their understanding and experience 
about changes and the impact of these in the programme. While analysing data for 
this section, I was able to identify core categories, concepts and low-level concepts. 
For example, “changes” became the main theme, and from the data under core 
categories “modules”, concepts would be “streamline content” and low-level concepts 
would be “overlapping”.  
Sections B to F had pre-determined core categories based on the structuring 
of the questions. For instance, section B asked about the process of curriculum 
development, the triggers, influence and impact. The core categories were given in 
the question as process, triggers, influence and impact. I would then identify concepts 
and low-level concepts.   
I created a data analysis pack per participant, which consisted of transcripts, 
memoranda, list of words classified as core categories, concepts and low-level 
concepts (following Strauss’s model), a summary sheet, yellow card, computer 
software results and a table with a single statement.  
4.6.6 Writing Memoranda 
With the understanding that writing a memorandum would make my analysis 
concrete, manageable and exciting, I wrote the memoranda with my freehand. This 
approach  encouraged me to stop, focus, take data and codes apart, make 
comparisons and define links between them.  
I used hand-written memoranda during the analysis of interview transcripts and 
documents. I was guided by Strauss and Corbin (1998, p. 221) to number the 
memoranda and the concepts.  
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4.6.7 Use of Computer Software 
I identified the concepts and categories as discussed in section 4.5.5 above. I used 
computer software to make meaning of the concepts and categories. This was 
discussed and decided in the design chapter (under Computer Software): 
The use of computer software to help with the coding process is gaining 
momentum in grounded theory (Mills p 98). Glaser describes the use of 
computers as burdensome and time-consuming. Computer software is helpful 
in organising and accessing the data, particularly during the initial coding 
phase. Mills thinks that many researchers believe that a combination of 
computerised and manual coding is most effective. Mills quotes Saldana who 
requires his students to use manual coding from the start.  
 
I listed all the low-level categories, for example where the participants talked 
about adding a module, these were: introduced, computer-aided drafting (CAD), 
implementing, added, communication, second, bridging. 
Some concepts were repeated, others were plural. I trimmed and consolidated 
them. Then I put the concepts into the word cloud software; the figure below shows 
the outcomes. 
 
Figure 4.1: Word Cloud for the input of adding a module to the curriculum. 
When the results are discussed, meaning will be formulated from the above. I 
combined the manual process of coding with the use of computer software. In the 
section below I will be discussing the synthesis. 
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4.6.8 Synthesis 
During coding, the data are broken down into concepts, themes and categories. After 
coding, the pieces should be knitted together into theory. Bazeley (2013, p. 331), says 
that theory building starts with scrappy ideas and possibilities are formulated. The 
ideas that flow from the data will be linked to concepts one has identified. Strauss and 
Corbin (2008, p. 106), quoted by Bazeley (2013), have this to say about theory 
building: 
Theory building is a process of going from raw data, thinking about that raw 
data, delineating concepts to stand for raw data, then making statements of 
relationship about those concepts linking them all together into a theoretical 
whole and at every step along the way recording that analysis in memos. 
It is an iterative process of building evidence through taking bits and pieces of data 
and comparing them to other data. This process strengthens the conclusions of the 
study.  
I used the concepts and categories that came from Word Cloud to construct 
statements. The document analysis is no different from the transcripts. I made the 
process simple, as discussed below.    
4.7 Document Analysis 
The procedure I used for document analysis was coding and memoranda, just as in in 
the interview transcripts. I identified the concepts and categories in line with the 
research instrument. The analysis was based on the categories that were listed in the 
research instrument. As a result, it was possible to compare the results of the 
documents and the analysis of the interviews. 
4.8 Research Journal Process 
I am reminded by the discussion in Section 3.8.3, in the previous chapter, where it was 
said that: 
The purpose of the researcher journal is to encourage the researcher to be self-
aware of his or her biases and assumptions. It also serves as a reminder to the 
researcher about the background on some decisions that were taken during the 
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process. A journal assists the researcher to have insight into his or her 
behaviour (Strauss and Corbin, (2015, p. 37)). The journal is a mirror to the 
researcher to reflect on oneself as the research process evolves. According to 
Yin (2011, p. 175), a researcher should capture his or her own feelings and 
reflections on his or her own research in a diary.  
I kept the research journal up to date. I used it to check if I was able to remain objective 
and reflexive. I analysed my voice to see to what extent I influenced the results. My 
feelings and reflections after the interviews and during document and transcript 
analysis were recorded. The epilogue chapter contains a discussion and analysis of 
my perceptions of curriculum development. 
4.9 Summary 
In this chapter I presented how I applied the research design methodology in Chapter 
3 to collect and analyse data.  
For interviews I used purposive sampling to select the participants, but was not able 
to get together all the groupings as intended. After interviewing seven participants from 
a variety of institutions, data saturation was achieved; the volume of data was massive. 
The participants were not from diverse background as desired, but the data were rich. 
The voice recordings were transcribed and analysed, applying grounded theory 
techniques. The coding was based on a manual way of identifying concepts and 
categories and use of computer software for obtaining meaning from the concepts. I 
used memoranda to assist with reading and getting closer to the data. computer 
software (Word Cloud) assisted in constructing statements from the concepts and 
categories. 
The document analysis followed the same procedure as in the interview 
transcripts. Computer software was not used, but manual coding was. The research 
instrument was used to guide the data analysis of documents. 
Finally, the chapter highlights that the research journal was kept up to date. The 
reflections are contained in the epilogue chapter. 
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Chapter Five: Results from Data Analysis 
 
5.1  Introduction 
In the previous chapter I discussed the process of data collection and analysis of 
interview, document and research journal data. Volumes of data were collected and 
analysis tools were used to break down the data into concepts and categories. After 
reading and rereading, I scribbled and created memoranda in a bid to find meaning in 
the data. Finally, I used computer software to magnify the concepts. These concepts 
were used to determine the results.  
In this chapter I will discuss how I transcribed my voice during interviews and 
how I applied objectivity and sensitivity. I will discuss the steps I took to ensure 
purposive selection of participants and documents and analyse the results, using the 
topics that were used in the research tool. 
5.2 My Voice Transcription during Interviews 
I chose to conduct the interviews myself. During the interview process, there is a 
reciprocal influence between the participant and the interviewer. The interviewer can 
watch the reaction to what is said by the participant. Researchers can influence what 
participants say or do based on verbal or nonverbal responses such as smiling, 
nodding and so on. 
During data analysis researchers should keep records of their own responses 
to data and also check themselves on the meanings they are giving to the data. At 
times the researcher might feel overwhelmed, fatigued and torn between multi-tasking. 
Continual checking for signs of bias and own assumptions and taking notes of these 
while conducting research is important. 
During each interview session, while doing data analysis and taking note of 
what the data was implying, continuing on my journey to objectivity, and guarding 
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5.2.1 Objectivity 
As a researcher I was interacting with the participants and the data. The participants 
and I were professionals in engineering education for the NDip. We all had our own 
perspectives, training, knowledge, assumptions and biases. These issues could 
influence how I interacted with participants and interpreted the data (Guba and Lincoln 
1998).  
I have an NDip Mechanical Engineering, for which I studied from 1994 to 1997 
at one of the technikons. I have been teaching the NATED NDip curriculum from 2000 
to date. I have worked with the curriculum as HoD, have experienced curriculum 
changes and have seen their impact. I have been involved in designing new curricula 
and making changes in existing curricula for mechanical engineering technology. I 
have bracketed this experience and will make sure that whenever I use it, I declare 
that it is my opinion. 
Most of the participants knew me as a student and a lecturer. With some of 
them I share experience of more than 10 years of working together. 
I kept myself focused on the research objectives and the research method. 
Firstly, the research was guided by grounded theory methods, which are exploratory 
and descriptive of theory construction. Secondly, the research objectives were 
formulated in the context of the engineering education curriculum. For the purpose of 
this study, curriculum components are the purpose of the qualification, the modules 
and module content, credits and knowledge areas and assessment. Based on this 
discussion, as a researcher I had to be guided and to be able to guide the research 
process by making sure that it remained relevant to the research methods, the context 
and research objectives.  
While reflecting on my involvement according to the questions below, I had a 
responsibility to ensure that the research objectives were achieved using grounded 
theory methods (exploration and description). I tried to be as objective and sensible 
as humanly possible during the data collection and analysis. 
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5.2.2 Sensitivity 
It is important for qualitative researchers to be sensitive and express this in their ability 
to listen carefully and show respect for the participants and the data they bring into the 
research. Sensitivity could be expressed through insight into the interview process, 
follow-up on relevant issues and events during data collection and analysis. Sensitivity 
means the researcher should be in the shoes of the participant, trying to understand 
the meaning of words and actions of participants. Researchers should be able to ask 
the participant to explain further if need be and to validate the researcher’s 
interpretations [Strauss, p. 78].  
I had to be sensitive to the participants because the research period was very 
long (about 25 years). Dealing with the curriculum was not an everyday job for them. 
The type of questions in the interviews caught some of them by surprise. I was aware 
that some participants would struggle with recalling. For example, Participant C 
expressed the fact that I was ‘wrecking’ his memory  
Participant C Annexure C  #10: “… you are actually wrecking my memory.” 
Another one said,      Participant E Annexure E  #8: “... listen man, my memory is not 
as good as it used to be.” 
At the beginning of the interview, I had to be sensitive and considerate because 
participants did not know the nature of the questions. Asking them to share their 
experience on curriculum changes was a shock at first. Most of them battled to start 
the conversation and I had to allow them to start in any way that was convenient for 
them. 
 Participant D, Annexure D #2, asked, “... we talking about what the S-courses 
not T-courses, right?” 
 My response, reflected in Annexure D #3 was, “Start where you feel 
comfortable.”  
I tried to be sensitive during the interview process. I will now discuss my role during 
data collection and analysis, with the aim of understanding the influence I had on the 
results. 
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5.2.3 Applying Purposive Selection 
The researcher has topics to pursue; at the same time research participants have 
problems to solve, goals to pursue, and actions to perform.  Participants nearly always 
feel the need to defend decisions made if they were part of the decision-making 
process. Research participants hold assumptions, form ideas, and have feelings about 
all these concerns. Both the interviewer and the interviewee bring their priorities, 
knowledge and concerns to the interview situation, and these might not be entirely 
compatible.  
Being aware that the purpose of the research was to explore and describe the 
impact of the changes in curriculum for the NDip for mechanical engineering 
technicians, my selection of participants and explanation of the research objectives to 
the participants may have influenced the results.  
In the following section, I will discuss how the process of selection of 
participants and documents unfolded.  
5.2.3.1    Selecting participants and documents 
In the data collection chapter, Section 4.3.1, I reported that I did purposive selection. 
The process started by making sure that the selection of the participants and 
documents was purposive. I chose to select and invite participants who had been 
lecturers for an extended period of time. Most of them were former HoDs and some 
were involved in the accreditation of programmes through ECSA or SERTEC. These 
participants had teaching experience in various technikons, now known as UoTs or 
CUs. I also selected documents that were providing data about the NDip Mechanical 
Engineering. 
I managed to obtain more official documents for analysis than originally 
planned. This was good for the purpose of strengthening the triangulation of the data. 
Some participants recommended other people to interview (snowball 
sampling), but unfortunately data-gathering had reached saturation. A thesis by 
Engelbrecht (1992, pp. 318-332) on the curriculum for the NDip Mechanical 
Engineering was recommended for reading (refer to section1.1). I found the thesis and 
noted its contribution was worth reading for this research, even though it was 24 years 
since the research had been performed. Participant G recommended that I interview 
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Professor X who was with the convenor technikon. Unfortunately, the research had 
reached data saturation so I could not interview Professor X. Participant C also 
suggested that I interview Dr Y, but because of data saturation I did not interview him.  
In the next section I will discuss the process of inviting the participants. 
5.2.3.2    Inviting participants 
When inviting the participants for the interview, I made sure that I explained the 
purpose of the interview and the research. I sent the participants the consent forms 
via email. The cover page of the consent form had a paragraph explaining the purpose 
of the study, the expectations from participants and the benefits to be derived from the 
study. The consent form required participants to sign it and return it to me, but none 
of them did. 
The participants were not given the interview questions. There were potential 
participants who insisted that they wanted to see the interview questions first. I refused 
to send them the questions and they consequently turned me down. The reason I 
refused to give them the questions was that I had to be consistent; if I gave some 
participants the interview questions, I would have had to give them to all of them. 
Giving participants the questions would compromise the study because they might go 
and look for answers. The procedure was deliberate to make sure that they all first 
heard the questions on the day of the interview. 
I invited more than seven participants. One turned me down, while I cancelled 
others because of data saturation and the possibility of being too busy with interviews 
and analysis. All the categories had achieved saturation and repeated concepts and 
themes were evident.  
     I had planned to interview participants who had extensive experience at 
SERTEC and ECSA, but the data had reached saturation and through being immersed 
in the data, I was getting biased, so I did not interview these people. 
I discussed the success of purposive selection and its role in assisting with 
gathering rich data. In the next section I  discuss the results, based on the analysis. 
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5.3 Results 
I will align the discussion of the results to the research instrument. The focus should 
be on a) changes, b) what changes were made, c) impact and d) serendipity. The 
results are based on all three data collection and analysis methods, namely interviews, 
documents and the research journal. I concentrate on the results that explore and 
describe the impact of curriculum changes. My focus is on exploring and describing 
the changes, the impact and any serendipity.  
The reporting structure I follow is to start with the question, followed by the 
result, evidence from the interview data and then from the documents. 
Analysis of interviews does not necessarily imply that all seven participants 
gave the same response. During the data analysis I created a table showing each 
participant’s contribution per category.  
In the next section I will discuss the results per section, as outlined in the 
research instrument. The first section is Section A, which asks about the changes and 
the impact of these on the NDip Mechanical Engineering for technicians.       
5.3.1. Section A: Changes and Impact 
In this section three questions were asked, namely: 
Question #1: “Tell me about the changes in the qualification programme structure for 
the NDip Mechanical Technology.” 
Question #2: “What was the impact of these changes on the graduates over 
time?” 
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5.3.1.1 Changes in the curriculum acknowledged 
Results: The interview and document analysis data showed that there were changes 
in the curriculum between 1990 and 2015. Evidence from the interview data is 
provided below. 
The first question that was asked was: 
Tell me about the changes in the qualification programme structure for the NDip 
Mechanical Technology. 
After analysis, data showed that participants acknowledged that there had been 
changes in the curriculum: 
Participant A said in #2 Annexure A, “… the change was done…”;  
He also said, “… the only changes that we did….”.  
Participant B, #1 Annexure B, said that “the changes that I experienced was …”  
Responding to the question, Participant F, #6, Annexure F, confirmed that there 
had been changes: “… there have been changes…”  
While analysing the entire body of data, I found what seemed like changes in other 
sections of the data. For example, while discussing the triggers of curriculum 
development,  Participant A, #20, Annexure A, revealed:  
I taught at Institution A, which was a technikon exclusively for black students. 
And that was Institution E which was exclusively for white students … Now after 
1994 … suddenly the number of our students swelled.” #22, “… suddenly the 
student body changed radically from majority white to majority black.  
This extract refers to the change in student demographics. Data analysis from the 
interview transcription revealed that there were changes in the curriculum.   
 Evidence from the documents: 
a) Document: Form B. 
Form B was written in both Afrikaans and English I chose English for the analysis of 
the data. This document showed that there was a change in programme from a T- to 
an S-course structure. 
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The summation of the concepts from the first page of Form B showed that: 
● An application motivating the approval of a new, revised technikon instructional 
programme was circulated on 3 June 1991 to all technikons.   
Evidence from the document: 
At the beginning of Form B, it was stated:  
Department of National Education, Form B, Application for approval of a new 
or revised Technikon instructional program, Title of instructional program in 
English (NDip: Engineering: Mechanical), Date of circulation (3 June 1991). 
Form B confirms that there was a change. 
b) Document: Booklet, page 6: The new instructional programme structure:  
 This document showed that a “new” structure for the curriculum was introduced. 
The concepts showed that: 
● The new (nuwe) NDip Mechanical Engineering had modules that had 0,083 
credit, with the exception of Communication Skills 1A and Computer Skills 1, 
which had 0,042 credits each. 
The concepts extracted were: programme, NDip, engineering, mechanical, 
Communication Skills 1A, Computer Skills 1, nuwe. 
There was a change from an old structure to a new structure of the curriculum.   
c) Document: 1995 Technikon Prospectus 
This document supported the new structure of the programme on page 6 of the 
booklet, which is discussed under (b) above. 
The new S-course structure was being taught. The concepts I harvested were: 
1995, NDip, engineering, mechanical, computer skills, communication skills. 
The data from the documents Convenor Booklet, Form B and the 1995 
technikon prospectus show that there was a “change” in the form of a “new S-course” 
programme.  
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In Section 5.3.1.1, data revealed that there were changes in the curriculum. In the next 
section I will report on the changes. 
After data analysis on the changes, I identified the following categories: T-courses to 
S-courses, modules, students, credits, assessment and computer applications.  
5.3.1.2 Changes from T-courses to S-courses 
This change occurred when a new programme was introduced.  
Results: In 1991, a process of changing from the old instructional programmes (T-
course) to the new S-course structure was initiated through the convenor technikon 
system.  
When I was designing the study, I did not realise that the change from the 
instructional programme of T-courses to S-courses was significant. It was a change 
that occurred right at the beginning of my research period (1991). As a result, I did not 
question the participants much about this change. Participants who mentioned it did 
so without my prompting. 
 Evidence from interview data 
Some participants alluded to the fact that there were changes from T- to S-courses. 
Participant A, #2, Annexure A, said: 
“… it was in the period when the change was done from the so-called T courses 
to S courses.” 
“… in that period when we changed from the T-course to S-course the only 
significant change was in the duration of the err WIL component, work 
integrated learning, from 18 months went to err 12 months. The rest the, the 
content of the modules offered at the T level and the content of the models 
offered at S level as far as I know was nearly identical.” 
Participant C, #4, Annexure C, reported: 
“The changes. We, we, alright. Do I, do I even start with the T-courses?” 
“… the WIL component was only one year. It wasn’t anymore every semester 
do WIL, it was for one year do WIL, so in other words all, all the academics in 
principle, all the academic content that before was in the T4, under the T4 
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heading now was in a, in a new diploma under the S heading, so everything 
that we did up until S4 was basically all the academics that we did for the T4. It 
was more or less like that”. 
 
Referring to the change from T to S –courses, Participant F, #6, in Annexure F said,  
“… there were changes in the, in the, in the syllabus from the T programme and 
the, and, and, and and the S, the now what you call the S programmes. There 
were changes in terms of what is taught in the strengths of materials, you will 
note that in some of the topics they were actually left out, you know, from, from 
what was now then T4, T3, you know, you, you, they were just dropped out, 
and, and err, in some instances they were introduced or integrated in other 
subjects”. 
Participant D asked if he could start with T-courses, #2, Annexure D:  
“… we talking about what the S-courses not T-courses right?” 
 
The interview data revealed that there was a change from T- to S-courses.  
 
 Evidence from documents 
a) Document: Port Elizabeth Technikon: Convenor: Booklet 
Data were extracted and analysed from a booklet that was authored by by Mr X of the 
convenor technikon, which was PE Tech, dated June 1991. It was titled: New 
Curriculum for NDip: Engineering: Mechanical. The booklet showed the letterhead of 
the technikon, the name of the author and his contact details. The booklet was an 
official document and was authentic.  
The booklet contained among other documents a Form B document as page 3. 
I treated Form B as a separate document (Annexure Form B).  
This booklet contained data showing that a new curriculum had been initiated through 
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b) Document: Form B. 
This document was an official document used by the convenor technikon whenever 
there were changes to be made to the ND programme. At the end of form B there were 
signatures, proving that the document was authentic. 
The summation of the concepts from the first page of Form B showed that: 
● An application motivating the approval of a new, revised technikon instructional 
programme was circulated on 03 June 1991 to all technikons.   
When analysing data from Form B, the concepts that were extracted were: 
Department of National Education, application, approval, new, revised, technikon, 
instructional, programme, circulation, motivation. 
Evidence from the document yielded the following: 
The beginning of Form B stated:  
Department of National Education, Form B, Application for approval of a new 
or revised Technikon instructional program, Title of instructional program in 
English (NDip: Engineering: Mechanical), Date of circulation (1991-06-03). 
Data analysis of Form B showed that a new programme had been initiated. It seems 
that when Form B was completed, the old programme was required, as well as the 
new one. 
c) Document: Appendix 1 (Annexure Appendix 1)  
Inside the booklet was a document entitled Appendix 1, which was the instructional 
programme of the old T-courses, contained in Form B.  The summation of the concepts 
harvested from this document was: 
● The NDip Mechanical Engineering that was implemented in January 1990 was 
composed of 1,5 years of formal study and 1,5 years of experiential learning. 
All the modules had a credit of 0,083; specifically noted was Communication 
T1. 
The concepts from Appendix 1 were: NDip, mechanical engineering, experiential, 
formal, credit, Communication T1.  
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When form B was completed, it also gave information on the old programme that 
was to be replaced by the new one. 
d) Document: Booklet, page 6: The new instructional programme structure:  
The concepts extracted revealed: 
● The new (nuwe) NDip Mechanical Engineering had modules that had a credit 
of 0,083, with the exception of Communication Skills 1A and Computer Skills 1, 
which had 0,042 credits each. 
The concepts were: programme, NDipNDip, engineering, mechanical, Communication 
Skills 1A, Computer Skills 1. 
e) Document: 1995 Technikon Prospectus 
The 1995 Technikon prospectus showed the S-curriculum structure in support of the 
new structure of the programme in page 6 of the booklet, which is discussed under (d) 
above. 
The new S-course structure was being taught. The concepts I harvested were: 
NDip, engineering, mechanical, computer skills, communication skills. 
Data from both the interviews and documents support that there had been a change 
from T-courses to S-courses. 
5.3.1.3 Changes associated with modules being affected 
The terms module, subjects and courses are used interchangeably. I will use modules 
to mean subjects or courses as well.   
Results: There were changes associated with modules/subjects/courses.  
 
 Evidence from interviews: 
This was the summary of the changes: 
a) Half modules with a credit of 0,042 were changed to full modules with a credit 
of 0,083. 
b) The modules CAD and Communication Skills A were introduced or added. 
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c) Three design modules were collapsed into two design modules. 
d) Established stream offerings resulted in the introduction of elective modules. 
e) The content for modules and logbooks were reconsidered, so that overlapping 
and repeated content was moved or removed. 
f) Design 3 was not compulsory, structured all design modules making them 
compulsory. 
 Use of computer software (Word Cloud) 
I created a list of low-level categories, for example where the participants’ data 
reflected talk about adding a module, these were: introduce, CAD, implementing, 
added, communication, second, bridging. 
Some concepts were repeated; others were plural; I trimmed and consolidated 
them. Then I entered the concepts in the computer software. Figure 5.1 below 
shows the outcomes. 
 
Figure 5.1: Concepts about adding a module 
The process I followed in analysing data that led to establishing the changes 
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Table 5.1: Analysis of changes that affected modules 
Core 
categories 
Categories Low-level concepts Summation 
Modules Half a module 
changed to full 
module 
Module, change, half, full, 0,042, 
0,083 
Half modules with a credit 
of 0,042 were changed to 
full modules with a credit 
of 0,083 
Add a module Introduce, CAD, implementing, 
added, communication, second, 
bridging 
CAD and Communication 
Skills A were introduced or 
added. 
Collapse three 
modules into two 
HoD, ECSA, visit, collapsed, design The HoD collapsed three 
design modules into two 
design modules. 
Created electives Introduced, offering, established, 
elective, modules 
Established stream 





Double, repeated, overlap, teaching, 
logbook, design, modification, 
looked, subject, content, moved 
The content for modules 
and logbooks was 
reconsidered, so that 
overlapping and repeated 





Design 3, not, structured, design, 
modules, compulsory 
Design 3 was not 
compulsory, structured all 
design modules made 
compulsory. 
 
 Evidence from the participants  
The terms course, module and subject were used interchangeably by the participants, 
referring to the same thing. For the purpose of this study, I chose to use module(s). 
From the data, modules is the key word, and I have made it a core category. The term 
module addresses the question, “What changes were identified and where did these 
occur, in which area or part of the curriculum?”  
Data extracts showed that there were changes that affected modules. I realised 
from the data that the participants used the terms subjects, modules or courses 
 
172 | P a g e  
 
interchangeably. For the purpose of this research, I used the term modules, without 
giving extract examples for every change regarding modules.   
The data shows categories that defined what happened regarding the changes 
to modules. The following extracts refer to these: 
Participant B, #1, Annexure B: “started to introduce CAD.”  
Participant F, #6, Annexure F, “… changed from being a half a module, … put 
together they would form one credit of 0,083.”  
Participant D, #4, Annexure D, “… we have introduced the maintenance umm 
engineering subject”. He also said, “we did introduce umm manufacturing 2 and 
manufacturing 3 … I have established a pool of optional subjects.”  
Participant E, #10, Annexure E, spoke of small changes, “… small changes 
umm to various syllabus to various subjects. Umm, it’s moved around in some 
subjects, maybe moved from say second level third level or vice versa.”  
Participant A, #2, Annexure A: “… meaning that for example you have 
Strengths of Materials 2 and then you repeat the same teaching in Design 2, 
you know to streamline.” He also said, “so basically what I did I structured the 
Design making all the modules compulsory.” 
I created Table 5.1 below where the changes listed as categories under the core 
category modules are tabulated. The cause and effect principle is illustrated because 
the “what”, “where” and “how” questions seem to be addressed by the data. The low-
level concepts are terms that qualify action taken to effect the changes in the modules. 
The summation column is a sentence I formulated based on the low-level concepts. 
Document analysis also showed that there were changes in the curriculum.  
In the next section I will show the evidence from documents.  
 Evidence from documents 
Data analysis from documents also reported changes with regard to modules: 
● In 1991 the new NDip had modules such as Communication Skills and 
Computer Skills that each had a credit value of 0,042; in 2005 their credit values 
were 0,083 each.  
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● In 2005 new modules such as CAD and Computer and Programming Skills 
were showing up in the curriculum structure. 
I extracted data from three documents to support this change. 
a) Document: Booklet, page 6: The new instructional programme structure:  
The concepts showed that: 
● The new (nuwe) NDip Mechanical Engineering had modules that had 0,083 
credit with the exception of Communication Skills 1A and Computer Skills, 1 
which had 0,042 credits each. 
The concepts were: programme, NDip, engineering, mechanical, Communication 
Skills 1A, Computer Skills 1. 
Document: 2005: Programme structure: unknown source (computer printout) 
From this document, the concepts yielded this summation: 
● In January 2005, the NDip structure included Communication Studies I and II, 
Computer and Programming Skills I and CAD I. Each module had a credit of 
0,083. 
The concepts I extracted from the data were: NDip, engineering, mechanical, January 
2005, minimum, experiential, formal, Communication Studies 1, Computer and 
Programming Skills I, Communication Studies II, CAD I. 
The 2005 NDip structure had two Communication Studies modules, Computer and 
Programming and CAD modules. I could not find documentation on this change. 
b) Document: 2008 Engineering Prospectus 
This reflects the same structure as in 2005 above. 
The interview and document data showed that changes occurred that were associated 
with modules and credits being changed in the curriculum structure. 
In the next paragraph I will illustrate how data analysis showed that there was a change 
in student demographics and the diploma credits. 
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5.3.1.4 Changes in student demographics and diploma credits 
Data from interviews revealed that there was a change in diploma credits and student 
demographics.  
Results: There was a change in the student demographics and the diploma credits. 
These results were supported by raw data. 
 Evidence from interviews 
In addition to the changes affecting modules, data showed changes in relation to 
student demographics and credits for the diploma. 
a) Historical and political change altered the student demographics to a black 
majority. Previously most students were white, came from the army and were 
employed; later students were from poor schooling, disadvantaged and came 
from poor socio-economic backgrounds, yet were free to enter university. 
b) The NATED document 151 showed a diploma with two full academic credits 
together with one WIL component credit. Each module was worth 0.083 credits. 
The current diploma has 360 credits; each module has 14 credits. 
 
Table 5.2: Categories, concepts and summation of the changes in student 
demographics and credits. 
Categories Concepts Summation 
Students Poor, schooling, socio-economic, 
disadvantaged, demographics, students, 
white, non-white, technikon, university, 
army, employer, training, discipline, free, 
person, different 
The historic and political change 
altered the student demographics to 
a black majority. Previously 
students were mostly white, came 
from the army and were employed; 
later students were from poor 
schooling, disadvantaged and came 
from poor socio-economic 
backgrounds, yet were free to enter 
university. 
Credits NATED, document, credits, WIL, current, 
diploma 
The NATED document showed a 
diploma with two full academic 
credits together with one WIL 
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component credit. Each module was 
worth 0.083 credits. 
The current diploma has 360 
credits; each module has 14 credits. 
 
Supporting evidence from the participants is give below. 
Data revealed a discussion about a change of the type of student; 
Participant A, #20, Annexure A, revealed when he spoke about students: “I 
taught at Institution A, which was a technikon exclusively for black students. 
And that was Institution E which was exclusively for white students … Now after 
1994 … suddenly the number of our students swelled.”  
The participant further said, 
#22 Annexure A, “... suddenly the student body changed radically from majority 
white to majority black.”  
Participant C, #10, Annexure C, said, “... we started finding a change in the 
demographics of the students. … The demographics was approximately 50% 
white students and 50% non-white students.” 
The three-credit diploma was changed to a 360-credit diploma. Data showed that there 
were changes in credits for the whole diploma. 
Participant A, #41, Annexure A, stated, “... the NATED document … you have 
to have two full academic credits and one full WIL component credit. … 
Minimum of 24 modules and the credit for one module became 0,083 … The 
WIL component was 0,5 for P1 and 0,5 for P2.” 
He continued, saying: #43, “The current NNDip, it’s considered to be the 360-
credits diploma.” 
Participant A continued by saying, 
#47: “Institution D right now has 14 credits allocated per module; Institution C 
is working on 12 credits per module.” 
Participant E, #37, Annexure E: “...  credits are 0,083.” 
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Participant D, #82, Annexure D: “... in NATED document the credits are evenly 
distributed.” 
Participant F, #91, Annexure F: “the credits on 0,083 … were inherited from the 
system … from the NATED documents … but moving now into this … the NDip 
would have a 10, a credit of 10 …” 
Data analysis from interviews showed that there was a change in student 
demographics and in the diploma credits. 
 Evidence from documents 
There were no documents to support the change in student demographics. There was 
however evidence of the change to a 360-credit diploma. 
a) Document: SAQA 
 [http://allqs.saqa.org.za/showQualification.php?id=49744] 
This document was downloaded from the SAQA website. 
The concepts that I extracted from the data were: qualification, programme, credits, 
content, knowledge. The document states: 
“The programme leading to the qualification shall be a 360 minimum credits or 
equivalent programme with a minimum of 120 credits at the present NQF Level 
6”. 
b) Document: ECSA Qualification Standard for Diploma in Engineering: NQF 
Level 6 (Document: E-02-PN). This document is authentic; it was sourced from 
an ECSA website and is dated 2012. 
This was an ECSA document, E-02-PN, which outlined the Standards for the Diploma 
in Engineering Qualification, NQF Level 6. The concepts from this document were: 
qualification, standard, diploma, engineering, NQF, level 6, Document: 10 May 2012, 
industry, oriented, knowledge, principles, technology, transfer. 
Paragraph #C, Annexure ECSA Standards, further reads,  
“... the programme leading to the qualification shall contain a minimum of 360 
credits …” 
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Interview and document data analysis show that the three-credit diploma was changed 
to a 360-credit diploma. 
The next discussion is about the impact of the changes on the graduates.  
5.3.1.5     Impact of the changes on the graduates 
The interview data analysis revealed that the changes in the curriculum had an impact 
on the graduates.   
The results related to the impact of changes in the curriculum on the graduates are 
listed under the summation.  
Results: The changes had an impact on the graduates.  
 Evidence from interviews 
The participants were asked: 
Question #2: “What was the impact of these changes on the graduates over 
time?” 
The summation of the data based on the concepts was: 
a) Students were unhappy with the introduction of typing of projects and 
assignments.  
b) The introduction of the Communications module did not completely address the 
problem of non-white students who were struggling with writing and reading; 
the situation was deteriorating.  
c) The introduction of elective modules and streams made a huge difference.  
d) The CAD package helped students in the workplace. 
Extracts from transcripts of the interviews are given below.  
Referring to the addition of Communication Skills 1B, Participant F believed that, 
Participant F, #19, Annexure F: “... the changes was, was the right one to make 
… I don’t think that change actually completely addressed the problem … 
student being able to read and write, communicate better.” 
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He further said, “I don’t know whether there has been a formal study … actually 
validate whether this actually achieved what it’s meant to do.” 
Participant C, #30, Annexure C: “... we added more component to the 
communication basket … we didn’t see an improvement. On the contrary, … it 
was still deteriorating.” 
Participant D, #15, Annexure D: “... unfortunately there was never, the study ... 
introduction of maintenance engineering made a huge difference… did had a 
positive impact.” 
Some participants indicated that no impact studies had been done. 
 Evidence from documents 
No data were found from documents supporting these views. 
5.3.1.6     Impact of changes on teaching staff 
The next question that was asked was: 
Question #3: “What was the impact of these changes on the teaching staff over 
time?” 
RESULTS: According to interview analysis, curriculum changes had an impact on the 
teaching staff. 
A summation of the concepts from the data about the impact on teaching staff is: 
a) The old lecturers found it hard to change, while younger ones embraced the 
changes.  
b) Lecturers were positive and motivated even though the change created extra 
work. 
c) Communication between lecturers and students can be improved by using 
electronic platforms to disseminate information. 
When asked about the impact of the changes on the teaching staff, participants 
expressed various views. 
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Participant F, #34, Annexure F: “... maybe in a way they do … lecturers could 
use more electronic … written in electronic format … better communication in 
terms of the lecturer and the student.” 
Participant C, #32, Annexure C: “... but to us here at mechanical engineering, 
no there was no change.” 
Participant D, #24, Annexure D: “... initially probably people thought … Is just 
extra work … I can see the positive change … I believe that they are very proud 
of what they doing … motivated.” 
 Evidence from documents: None. 
Table 5.3: Categories, concepts and the summation of the impact of the changes. 
Category Concepts Summation 
Graduates Unhappy, copying, type, projects, 
assignments, completely, address, 
problem, write, read, struggling, non-
white, communication, no, 
improvement, deteriorating, huge, 
difference, positive, CAD, package, 
workplace 
Students were unhappy with the 
introduction of typing of projects and 
assignments. The introduction of the 
Communications module did not 
completely address the problem of 
non-white students who were 
struggling with writing and reading; 
situation was deteriorating. 
Introduction of elective modules and 
streams made a huge difference. The 
CAD package helped students in the 
workplace. 
Teaching Staff Positive, hard, old, lecturers, 
younger, embraced, expense, 
knowledge, electronic, platforms, 
media, disseminate, information, 
motivated, extra, work 
The old lecturers found it hard while 
younger ones embraced the 
changes. Lecturers were positive and 
motivated even though it created 
extra work. Communication between 
lecturers and students could be 
improved by using electronic 
platforms to disseminate information. 
 
This concludes the results from Section A, in which participants were responding to 
questions about the changes and their impact on the programme.  
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In the next section I discuss the results of the curriculum development process. 
5.3.2 Section B: Curriculum Development Process 
In this section the participants were asked the following questions: 
a) Tell me about the process of curriculum development for the NDip programme 
(and how it has changed over time) in your understanding or in your opinion. 
b) What, in your opinion, informs or triggers a curriculum development process for 
the NDip programme?  
c) How do you think the curriculum development process has influenced the 
structure of the NDip programme, over time? 
The questions in this section already implied categories, namely process, triggers, 
influence and impact. For each of the questions, concepts were identified.   
5.3.2.1  Process of curriculum development 
Results: The process of curriculum development takes place through the convenor 
technikon, internal processes and management, including ECSA. 
 Evidence from interviews 
The following concepts were harvested from the data: convenor, internal, department, 
faculty, historical, students, ECSA, management, HoD, SERTEC, community.  
When the concepts from the data were summed up, the process of curriculum 
development yielded the following: 
a) Convenor technikon – Historically, all HoDs or deans from technikons met and 
collectively discussed curriculum changes; the convenor technikon managed 
the process of ensuring that the changes are approved nationally. 
b) In the internal process, management or the HoD initiates a change, which is 
approved in the department, faculty and finally senate (depending on the nature 
of the change). Subject committees with specialists guide the process. 
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 Computer software 
I took the list of concepts and entered them into the computer software. The results 
are represented in Figure 5.2 below. The words that were used most often by 
participants were university, discuss, HoD, approval, convenor. 
 
Figure 5.2: Concepts in the process 
Below are a few extracts from the interview transcripts. 
Participant D, #55, Annexure D, said,  
“... at this institution ok. If I needed to introduce for instance maintenance 
engineering. ... there is a process that you need administrative process … Write 
a proposal with detailed subject content … facilities and infrastructure … you 
go through departmental meetings, faculty meeting, Senate approval.” 
He continued,  
“... we also had the convenor when we were technikons, … had to inform ECSA 
about your changes to the curriculum, … implement those changes to your 
prospectus.” 
Participant D, #55, went on to say,  
“... in terms of changes into the content of subject … we still have subject 
committees … at the departmental level ok. … We’ve tried from continuous 
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assessment into examinable … the management was unhappy … it was like 
executive decision, they decided, no we need to run exams for all the subjects.” 
Participant A, #20, Annexure A, said, 
“... well, the specific process was historically imposed … the number of 
technikon students in the white technikons was small, very small compared with 
the technikons that were exclusive for black students like Institution A.” 
He went on to say,  
“… basically, all these changes was very very close related to the political 
changes in the country. So we can’t really err, err split the influence of political 
changes in the err life of the students and their ability to access engineering …” 
Participant F, #45, Annexure F, stated, 
“My observation is this, it seems like now since the call dissolution of err 
convenor technikons, … every institution is in the process of, of developing 
curriculum on its own. … but it’s mainly internal, to develop from the 
department’s faculty … at national level, I am not aware of any err formal 
approach towards that.” 
In the next section, I will discuss the evidence from the interview transcripts that 
were captured. 
 Evidence from documents 
a) Document: Form B: Convenor technikon (Restructuring the programme T- to 
S-courses). The process was based on the following: 
 Convenor technikon system 
 Consultative with industry 
 Research-based by HSRC 
 Contribution by all technikons 
Form B was found in a convenor technikon booklet.  
Procedure: The document Form B outlined the procedure that was followed to change 
from T-courses to S-courses. The concepts from the data were: technikons, 
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unanimous, proposal, industrial organisations, advisory committee, professional 
boards, ECSA, research, Human Sciences Research Council (HSRC). 
The concepts outlined the procedure followed when the process started: 
a) The decision to change was based on a proposal that was discussed and 
unanimously supported by technikons, industrial organisations (including an 
advisory committee) and professional boards (represented by ECSA). 
b) The proposal was backed by research that was conducted by the HSRC. 
Viability of the programme: The document Form B also contained steps that were 
taken to establish and assess the viability of the new programme. The data yielded 
these concepts: national, need, research, meetings, subject specialists, advisory 
committees. 
The summation of the concepts showed: 
a) The HSRC research revealed the national needs. 
b) A consultative process was conducted during which meetings were held with 
subject specialists and advisory committees. 
Approval process: The final step on Form B was the recommendation for approval. 
The concepts were: PE Tech, initiator, principal, CTP.  
The summation of the concepts led to the following: 
● The Principal of PE Tech (initiator) made the recommendation, which was 
finally submitted to the CTP for approval. 
Consultation with industry: The booklet (page 166) contained the list of industry 
partners who were consulted. The list indicated that industry partners were from Port 
Elizabeth, Durban, Cape Town, Vanderbijlpark, Pretoria and Johannesburg. 
● A list of companies from across the country was presented. 
[The booklet seems to have been all about the process.] 
 
b) Convenor memorandum (renaming modules) 
A document, a memorandum dated 15 August 1994, authored by the convenor 
technikon: 
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The concepts were: new, old, names, CAD, communication skills. 
The summation of the concepts indicated that: 
i. The 1994 memorandum from the convenor was notifying technikons about the 
change of names and inviting comments. 
ii. The list of modules included CAD and one Communication Skills module. 
 Evidence of data from the document, a memorandum: 
In the memorandum it was written, “Attached is a list of the new names of the 
mechanical engineering subjects typed next to the old names. Please submit 
any comments before 15 September 1994.” 
The convenor technikon system was central in the curriculum development process in 
1994. 
The next discussion is about the internal curriculum development process.  
c) Internal curriculum development process 
Document: Memorandum dated 11 May 1994, written by the Head of School to the 
Faculty Co-ordinator.  
The relevant concepts were: memorandum, faculty co-ordinator, head of school, new, 
mechanical engineering programme, permission, academic board, offer technology 
degree. 
The concepts revealed that: 
● The Head of School wrote a memorandum to the Faculty Co-ordinator asking 
permission from the Academic Board to offer a new degree programme. 
The evidence from the memorandum was: 
In the memorandum it was written, “Permission is requested from the Academic 
Board to offer the B. Technology Degree in Mechanical Engineering by this 
school from January 1995.” 
This internal process requested permission to offer a BTech degree, not the NDip but 
I regarded it as helpful, because it illustrated the internal process. 
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d) Report significant changes to ECSA 
Document: ECSA Policy for Accreditation of Engineering Technology Programmes: 
23 May 2013 
Concepts were: accreditation, providers, inform, ECSA, significant, changes. 
The concepts revealed a process: 
● Between accreditations, providers should inform ECSA about significant 
changes in the programme. 
The document stipulated: 
Paragraph 1.4, page 8, Annexure Accreditation, “Between accreditations, the 
Engineering Technology Programme Education Providers are expected to 
inform ECSA of any significant changes which may affect the accreditation 
status of a programme …” 
The results from the data corroborate that the process of curriculum development was 
taking place through the convenor technikon, internal process and ECSA or 
management. 
5.3.2.2 Triggers for a curriculum development process 
Results: The triggers of curriculum development were shown as industry and 
accreditation outcomes imposed by ECSA, management, etc. 
 Evidence from interviews 
A list of concepts that were extracted from the data include: political, technology, 
imposed, industry, advisory board, ECSA, SERTEC, pressure, management, 
professionals, pass rate, timetable clashes, lecturers.  
These concepts revealed that the triggers of curriculum development could be: 
a) Feedback from industry through advisory board meetings informing the 
university about the shortcomings of students. 
b) ECSA and SERTEC assessors during accreditation visits. 
c) Changes imposed by management, ECSA or the DoE. 
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d) The demographics of the students, which is linked to the political landscape of 
the country. 
e) Lecturers discussing the streamlining of their module content. 
f) Progression from NDip to BTech. 
g) The alumni giving feedback about desired changes. 
h) The pass rate and timetable clashes. 
 Computer software 
When all the concepts from the participants were entered into the computer software, 
ECSA, SERTEC and industry were mentioned by many participants. The prominent 
triggers of a curriculum development process were viewed as ECSA, SERTEC and 
the industry. 
 
Figure 5.3: Categories for the triggers 
The participants were recorded as having said: 
Participant C, #40, Annexure C, “… the ECSA and SERTEC discussions … the 
next trigger was umm, the advisory committee meetings.” 
Participant D, #50, Annexure D, “… but I believe that it starts from the open 
mind ok. … I would say goodwill, professionalism, open mind.” 
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He voiced his view on a process that is driven by management: “I don’t believe 
that that change should come from the Department of Education or even from 
executive management.” 
When Participant D was asked whether the accreditation process done by 
ECSA or SERTEC could be a trigger, he responded, “I believe that …  So I 
believe that SERTEC did, it was a whip … like a controlling body alright.” 
Participant B, #18, Annexure B, said, “Well look, I wasn’t involved … in the 
development … wasn’t the head of department.” 
Evidence from documents 
In the Convenor Booklet, a document titled Appendix 2 (Annexure Reasons), was the 
motivation for the change. Appendix 2 was originally written in Afrikaans. I translated 
it to English using an internet tool. Some information might be lost in translation. I 
identified a trigger as a core category based on the inquiry question; according to the 
document the categories were industry, relevance to the demands, workload, 
experiential learning, economical factors, fit for purpose and the HSRC report. The 
categories yielded concepts and each category will subsequently be discussed. 
a) Industry 
Concepts that I identified from the data were: expectations, co-operative education 
system, industry, changing, demands and time. 
Paragraph #1; Annexure Reasons, “Especially in recent times, serious 
problems with the co-operative education system have not really met the 
expectations of the industry, and also failed to keep with the rapidly changing 
demands of the time.” 
b) Relevant knowledge 
In this category, I identified the following concepts from the data: subject content, 
lecturers, rationalisation, outdated, rigid, adaptation, addition, academic, half-life, 
technological, knowledge, obsolete/inappropriate, education programmes, change 
and reviewed. 
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Paragraph #2, Annexure Reasons: “... the same subject content is often 
presented by different lecturers in different disciplines. Rationalisation of 
subjects …. necessary.” 
Paragraph #3, Annexure Reasons: “... subject content are easily outdated … 
current system is too rigid, and does not tend itself to continuous adaptation 
and addition of subject matter to the needs of the industry.” 
c) Workload for students 
I identified these concepts under the category of workload for students: technology 
programmes, packed, theory, students, suffer, self-harm, laboratory, field and project. 
Paragraph #5, Annexure Reasons: “… that technology programmes are packed 
with theory, … students suffer self-harm … not enough time is spent on 
laboratory, field and project work.” 
d) Experiential training component 
The concepts I harvested were: experiential learning component, shortened, quality, 
structured, monitoring, problematic, manpower, 30%, sponsored, semesters, current, 
1958. 
Paragraph #6, Annexure Reason: “… many employer organisations indicate 
that the experience training component can in many cases be shortened 
without sacrificing quality.” 
Paragraph #6 continues, “Experiential training is … not well-structured, the 
monitoring is problematic due to manpower problems at technikons … Most 
technikons are experiencing serious placement problems.” 
e) Economical  
This core category is economy and the following concepts were identified: 
programmes, compiled, presented and economical. 
Paragraph #7, Annexure Reasons: “Currently programmes have to be compiled 
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f) Fit for purpose 
In this category, I identified these concepts: current, NDip, not, complete, National 
High Diploma (NHD), useful, marginal, third-level, fourth-level, subjects. 
Paragraph #8, Annexure Reasons: “The current NDip is not a completed 
qualification. Many employers find that students also to follow the National 
Higher Diploma to be useful in the work situation.” 
g) The HSRC investigation/research 
Another category identified in the core category of triggers was the HSRC investigation 
or research. The concepts from the data were: reasons, restructuring, report, 
consultation, industry, technikons, associations, institutes, vocational bodies. 
Paragraph #9, Annexure Reasons: “During 1988 and 1989, the HSRC 
conducted a comprehensive investigation ... The reasons given for the 
restructuring of the programmes concerned have been highlighted by the 
HSRC in their report.” 
The data from the interviews and documents showed that industry, management and 
ECSA were triggers of the curriculum development process. 
5.3.2.3 Influence of curriculum development on structure of  
 programme 
Interview analysis and documents did not yield the same results.                 
Results: Interviews: ECSA, SERTEC, political change, modern technology. 
Documents: Rationalisation of education and training, experience training or WIL and 
modulated training. 
There was no overlap in these results. 
 Evidence from interviews: 
The concepts that were extracted through data analysis are terms such as dictated, 
political change, ratio of students, radical, modern technology, accessing, Google 
information, dictator, ECSA, model, qualification, comply and closed. 
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When the concepts were summed up, the influence of the curriculum development on 
the structure of the programme was: 
a) Curriculum is dictated by ECSA or SERTEC; there has never been a discussion 
about the model of the qualification.  
b) The political change dictates that the radical change is the student ratio. 
c) Modern technology is used; students can google information. 
The data could be supported by a few extracts from the transcripts: 
Participant A, #27, Annexure A: “… the changes in the curriculum err were 
dictated, the political change brought in just a number of students … The 
introduction of computers in all the aspects of the student’s life referring to the 
writing of the assignments and lab reports and err accessing Google for 
information.” 
Participant F, #54, Annexure F: “Yes, I, I think, I think they do have influence.” 
Participant C, #42, Annexure C: “Yes, I, I think the structure was always, I, I felt 
always it was a dictator thing … ECSA puts down the model of how they see a 
qualification and we must all comply … I’ve sat with ECSA over a period of time, 
I have not seen the discussion at any level, where ECSA says how, how shall 
we, what shall a mechanical engineering qualification look like.” 
He believed that “that discussion was a closed, closed discussion, was more 
dictated by ECSA.” 
Table 5.4: Categories, concepts and the summation based on the concepts for the 




Process Historical, classification, institution, students, 
Committee of Technikon Principals, convenor, 
technikon, process, own, collaboration, universities, 
internal, department, faculty, driven, needs, 
approval, collectively, SERTEC, HoD, guide, 
community, discussions, implementing, changes, in-
house, consult, lobby, staff, autocratic, 
administrative, proposal, senate, ECSA, subject, 
1. Convenor technikon – 
Historically, all HoDs or 
deans from technikons met 
and collectively discussed 
curriculum changes, the 
convenor technikon would 
run process of ensuring that 
the changes were approved. 
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committee, management, not, involved, meeting, 
curriculum, deans, forum, monitor 
2. The internal process is where 
management or the HoD 
initiates a change, gets 
approval in the department, 
faculty and finally from 
senate (depending on the 
nature of the change). 
Subject committees with 
specialists guide the process. 
3. ECSA will be informed if the 
structure is changing. 
Triggers Number, black, students, swelling, reluctance, 
industry, political, SERTEC, ECSA, technology, 
imposed, advisory, committee, sector, former, 
students, BTech, GCC, comments, shortcomings, 
feelings, internal, DoE, pressure, management, 
professionals, advice, specialists, large, extent, 
neighbourhood, community, environment, lecturers, 
knowledge, difficult, modules, pass rate, demand for 
training, donated laboratory equipment, difficult 
modules, HoD, timetable clashes, goodwill, open 
mind 
1. Feedback from industry 
through advisory board 
meetings informing the 
university about the 
shortcomings of students. 
2. During the accreditation visit 
ECSA and SERTEC 
assessors will give comment. 
3. Can be imposed by 
management, ECSA, DoE. 
4. The demographics of the 
students, which are linked to 
the political landscape of the 
country. 
5. Lecturers discuss the 
streamlining of their module 
content. 
6. Progression from NDip to 
BTech 
7. The alumni give feedback 
about desired changes. 
 
Influence Changes, dictated, political, ratio, students, 
radically, modern technology, accessing, google 
information, drawing, CAD, dictator, discourse, 
ECSA, model, qualification, comply, discussion, 
closed, did not change 
1. Curriculum is dictated by 
ECSA or SERTEC; there has 
never been a discussion about 
the model of qualification. 
2. Political change dictates the 
radical change is the student 
ratio. 
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3. Modern technology is used; 
students can google information. 
 
 Evidence from documents 
Document: Convenor Booklet, a document titled Appendix 2 (Annexure Reasons) 
The core category is “influence”, which is based on the interview questions. From the 
data, rationalisation of education and training, experiential training and modulated 
training were identified as categories. 
a) Rationalisation of education and training 
Under this category, I identified the following concepts: avoid, duplication, learning 
content, teaching, training, needs, employers. 
Paragraph #10, Annexure Reasons: “To avoid unnecessary duplication of 
learning content, rationalization of the teaching and training of engineering 
technicians … needs of employers, is needed.” 
b) Experience training 
This was another category that I identified; the concepts that the data revealed were: 
objectives, defined, meaningfully, evaluated, integral, curriculum, skilled-based, 
collaboration and employers. 
Paragraph #11, Annexure Reasons: “If the objectives are clearly defined, 
education and training can be meaningfully evaluated.” 
Paragraph #14: “The evaluation criteria of experience training should be 
determined in collaboration with employers …” 
c) Modulated training 
The concepts that I identified from the data were: diverse, needs, multi-disciplinary 
skills. 
There was no convergence on the results in this category. 
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5.3.3 Section C: Purpose Statement 
This section inquired about the purpose statement of the programme; the questions 
were: 
a) Do you remember the purpose statement for the NDip programme or what the 
purpose of the NDip programme is? 
b) What was the effect of the purpose statement on the programme structure for 
the NDip? 
c) How did the purpose statement of the NDip programme build into the structure 
of the programme, over time? 
The categories were pre-determined in the nature of the question and were identified 
as: remember, effect on programme, building on programme structure and formal 
purpose statement. A list of concepts from the data was extracted per category.  
5.3.3.1 Recall of purpose statement 
Results: Data from documents and interviews revealed that there was a purpose 
statement for a NDip. 
 Evidence from interviews:  
The concepts that I identified were: gateway, profession, prepare, technician, 
technologist, yearbook. Based on these concepts, the data showed that the 
participants saw the purpose statement as fulfilling the following needs: 
a) The purpose of the NDip is to prepare students through theoretical and practical 
training to have skills to work meaningfully, productively and independently as 
technicians in industry. 
b) Graduates are able to gain access to the next levels of career growth such as 
Government Certificate of Competency (GCC), BTech, etc. 
c) These technicians play a role in communicating with engineers and artisans, 
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 Computer software 
The list of concepts from the data was entered into the computer software and the 
results are shown below. The terms engineering, industry, theoretical, practical and 
technician were mentioned by most participants.  
 
Figure 5.4: Categories for the purpose statement 
These concepts were supported by some extracts from the participants’ transcripts: 
Participant F, #64, Annexure F, said, 
“I would not recall it … but the purpose ... statement would be really to prepare 
the students … for industry to be able to participate meaningfully as a, as a 
technician or technologist.” 
He went further to say,  
“to have the necessary theoretical background with essential practical … 
experience such that the student can … participate meaningfully, productively 
… in industry.” 
Participant C, #44, Annexure C, said after a long pause,  
“… we even had a little comment in the yearbook where it defines that … it 
would have been something in line with how ECSA defined it … they define the 
difference between technology, err, err, technician technology ... where one is 
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broadly defined and the other one is specifically defined and the other one is 
narrowly defined, …” 
Participant D, #67, Annexure D, said, 
“Ok I believe and I, my personal view, I have very strong ... links with industry 
… I’m on the institution of mechanical engineering committee … And I believe 
the NDip qualifications are highly regarded …” 
He further explained that:  
“the purpose of NDip is to train somebody who is highly skilled in his own 
discipline … they call it a technician level … working independently …” 
Participant A, #29, Annexure A, said, 
“I see the NDip as a very important step towards err, err engineering education 
... offered to the poor students of this country a gateway towards the 
engineering profession.” 
 Evidence from Documents 
The core categories are formal purpose statement and effect on the programme,  
Document: 1992 Department of Mechanical Engineering brochure. 
The concepts that I identified were as follows: apply, knowledge, engineering, 
principles, techniques, solution, industry. 
Paragraph #1, page 1, Annexure Brochure: “…. will enable you once qualified, 
to apply your knowledge of engineering principles and techniques to the 
solution of practical problems … in industry.” 
Document: 1995 Regulations Book Faculty of Engineering 
From this document, the concepts that were identified were: mechanical, engineer, 
plan, oversee, operation, raw material, shipping. 
Page 5, end of paragraph A, Annexure Regulations, states: 
“The Mechanical Engineer will plan and oversee the operation of all the 
mechanical equipment employed in the transfer, mixing and reaction operations 
from receipt of the raw material to shipping the end product.” 
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Document: NATED Report 150 (97/01) 
The concepts were: objectives, support, guide, students, maturity, prepare, 
occupation, promotion, technology. 
Paragraph B, page 4, Annexure Report 150:  
“To support and guide students … towards greater maturity.” 
The paragraph continued,  
“to prepare people for the practice, promotion and transfer of technology within 
a particular vocation or industry.” 
 
Document: 2008 Prospectus for Engineering and 2013 Prospectus 
From the data, the following concepts were identified: learners, independently, 
integrate, analytical, practical, knowledge, solve, defined, open-ended, problems. 
Paragraph C, page 127, Annexure Prospectus 2008:  
“Learners achieving this qualification will be able to, independently as well as 
under supervision, integrate analytical and practical engineering techniques 
and engineering knowledge to solve well defined and open-ended engineering 
problems.” 
Page 44, Annexure Prospectus 2013:  
“Students who have obtained this qualification will be able to, independently, as 
well as under supervision, integrate analytical and practical engineering 
techniques and engineering knowledge to solve well defined and open-ended 
engineering problems.” 
Data results from documents and interviews revealed that there was a purpose 




197 | P a g e  
 
5.3.3.2 Effect of the purpose statement on the structure of the  
  programme 
Results: Data showed that the purpose statement had an effect on the structure of 
the programme.  
Evidence from interviews (Most participants did not respond to this question) : 
The concepts in this category are: points direction, achieve, programme, designed, 
objectives, ECSA, formality, NATED, number of modules, focal point, very strict, 
engineers, practical, worry, statements, purpose, vision, mission. 
The concepts yielded the following effects of the purpose statement on the structure 
of the programme: 
a) A purpose statement assists in designing and achieving the objectives of the 
programme. 
b) ECSA documents contain the purpose statement as a formality. 
c) The NATED document was very strict and had a defined number of subjects as 
a focal point. 
d) Engineers are practical people; they do not worry about purpose, vision or 
mission statements. 
The concepts were extracted from the data transcripts; a few quotations from these 
are: 
Participant C, #49, Annexure C:  
“Can I skip that comment because I don’t know what to say.” 
Additional comment from Participant C: 
“Look, there’s this managerial thing that we do make the comments but then, 
how do we take that and make it filter down into the lower levels. I don’t know 
how to answer that.” 
Participant F, #70, Annexure F:  
“… the purpose statement actually points in the direction what we want 
to achieve … when we designed the programme ... to achieve the 
objectives.” 
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Participant F continued: 
“… is actually a pointer … That influences then all those kinds of thing that talks 
to …” 
Participant D, #74, Annexure D, stated, 
“I did see you see ECSA would require you to have purpose statement but that 
is for me more like formality. … unfortunately, the NATED document was very 
strict err into the number of subjects.” 
Further on in the discussion, Participant D alleged that: 
“... engineers, engineering professionals we are very much practical people ok, 
… in engineering people would worry about you see the, the, the statements 
and mission and vision … people would rather focus on what is relevant yeah.” 
 Evidence from the documents 
To respond to this question, I used documents that applied the logic of the purpose of 
the qualification as a foundation to designing a curriculum. The documents were the 
SAQA standards, the ECSA standards, the ECSA accreditation training manual, 
ECSA Policy on Accreditation of Engineering Technology Programmes and an ECSA 
accreditation report. These data were aimed at revealing that the purpose statement 




The concepts that I extracted from the data were: qualification, programme, credits, 
content, knowledge. 
“The programme leading to the qualification shall be a 360 minimum credits or 
equivalent programme with a minimum of 120 credits at the present NQF Level 
6”. 
“The content of the programme when analysed by knowledge area shall not fall 
below the minimum credit values of the total actual credit for the programme 
specified for each knowledge area.” 
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Document: ECSA Qualification Standard for Diploma in Engineering: NQF Level 6 
(Document: E-02-PN) 
This was an ECSA document, E-02-PN, which outlined the standards for the Diploma 
in Engineering Qualification, NQF Level 6. The concepts from this document were: 
qualification, standard, diploma, engineering, NQF, level 6, Document: E-02-PN, 10 
May 2012, industry, oriented, knowledge, principles, technology, transfer. 
Paragraph #B, page 2, Annexure ECSA standards,  
“Specifically, the purpose of educational programmes designed to meet this 
qualification are to build the necessary knowledge, understanding, abilities and 
skills required for further learning towards becoming a competent practicing 
Professional Engineering Technician.” 
Paragraph #C, Annexure ECSA Standards, further reads,  
“... the programme leading to the qualification shall contain a minimum of 360 
credits ...” 
Paragraph #D reads,  
“... the content of the educational programme when analysed by knowledge 
area …” 
Document: ECSA Accreditation Training Manual Section 6B 
This ECSA document, dated November 2010, modified November 2013 and updated 
May 2015, is an accreditation training manual, Section 6B for the BTech and 
NDipNDip. The concepts extracted from it were: evidence, statement, objectives, 
structure, programme. 
On page 13, the first line on evidence states,  
“... statement of the educational objectives”. 
The second sentence refers to the  
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Document: ECSA Policy on Accreditation of Engineering Technology Programmes 
This document is the ECSA Policy for the Accreditation of Engineering Technology 
Programmes, approved by Council on 23 May 2013. The concepts extracted from it 
were: ECSA, purpose, programme, assessment. 
Page 14, end of paragraph #2.2, Annexure Policy, states, 
“ECSA will use the purpose of the programme as the basis to conduct the 
assessment.” 
Document: ECSA Accreditation Report 2011 
A certain university went through accreditation in 2011. The concepts considered 
were: teaching, learning, effectiveness, team, assessment, content, learning, 
objectives. 
On page 7, the heading read:  
“Criterion 3: Teaching and Learning Effectiveness of the Programme.” 
“What is the team’s assessment of the effectiveness of the following aspects of 
the teaching and learning process?” 
Point 3.1 read,  
“The content, learning objectives, expected outcomes and method of 
assessment for each module of the programme are defined and documented 
and are available to staff and students.” 
The data from interviews and documents revealed that the purpose statement had an 
effect and built into the programme structure. 
5.3.3.3 How purpose statement builds into programme structure 
For most participants this question was not asked because it followed from the 
previous responses. From a participant’s point of view, the relevant concepts are: set, 
tone, what, achieve, link, structure, purpose, teach. 
The summation of the concepts about how the purpose statement builds into the 
programme structure was that it sets the tone on how to build the structure of the 
programme so that the objectives are achieved. 
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The transcript reflected the following:  
Participant F, #75, Annexure F: “the purpose statement will set the tone … the 
structure is and what the purpose is, they should be talking to each other.” 
5.3.3.4 Formal purpose statement 
Results: Most participants did not respond. 
Documents data were not analysed for this question. Documents analysed earlier 
contained formal purpose statements, hence I saw no need to analyse them again 
(see Section 5.3.3.1) 
The concepts from this category, as identified from the data, were: ECSA, documents, 
flows, not sure, SAQA, institutional, companies, HR, job descriptions, industry. 
While some participants were not sure about a formal purpose statement, the 
summation of the concepts was: 
a) The ECSA and SAQA documents contain the formal purpose statement. 
b) There is an institutional purpose statement; HR departments in industry would 
have job descriptions. 
Below are a few extracts from the transcripts. 
Participant D, #69, Annexure D,  
“... no, I did, ok SAQA and all that document, they did have. We do have our 
own purpose statement. As you know it’s, it’s institutional …” 
Participant D, Annexure D, #71, added more explanation: 
“... you see companies, if you talk to HR people, they have job descriptions.” 
Participant F, #66, Annexure F, asked, 
“Formal, from whose point of view? Is it what is drawn up by for instance ECSA 
documentation or what we draw up on that or … yes, I will say yes in the sense. 
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Table 5.5: Summary of the concepts and the summation for Section C. 
Categories Concepts Summation 
Remember Gateway, engineering, profession, step, 
access, matric, do not recall, prepare, 
industry, participate, productively, 
meaningfully, technician, technologist, 
theoretical, practical, yearbook, ECSA, 
defined, broadly, specifically, narrowly, 
highly, regarded, BTech, train, skilled, 
working, independently, fit, environment, 
supervisors, short, period, experiential, 
learning, provide, foundation, career, 
qualifies, engineers, artisans, 
communicate, between, hands-on 
1. The purpose of the NDipNDip is to 
prepare students through 
theoretical and practical training to 
have skills to work meaningfully, 
productively and independently as 
technicians in industry. 
2. Graduates are able to gain access 
to the next levels of career growth 
such as GCC, BTech, etc. 
3. These technicians have a role to 
play in communicating with 
engineers and artisans, because 
they fit between the two. 
Effect on 
programme 
Points, direction, achieve, programme, 
designed, objectives, ECSA, formality, 
NATED, number of modules, focal point, 
very strict, engineers, practical, worry, 
statements, purpose, vision, mission 
1. A purpose statement assists in 
designing and achieving the 
objectives of the programme. 
2. ECSA documents contain the 
purpose statement as a formality. 
3. The NATED document was very 
strict and had a defined number of 
subjects as a focal point. 
4. Engineers are practical people; 
they do not worry about purpose, 





Set, tone, what, achieve, link, structure, 
purpose, teach 
It sets the tone on how to build the 
structure of the programme so that the 
objectives are achieved. 
Formal PS ECSA, documents, yes, flows, not sure, 
SAQA, institutional, companies, HR, job 
descriptions, industry 
1. The ECSA and SAQA documents 
contain the formal purpose 
statement. 
2. There is an institutional purpose 
statement, HR departments in 
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For Sections D to F, document analysis would not apply because the type of 
documents I collected and sampled were not addressing those topics. 
5.3.4 Section D: Credits 
The questions for Section D about credits were: 
a) How were the credits of the NDip programme determined? 
b) How did the credits relate to the knowledge areas, teaching load and self-
study?  
c) How have the credits changed over time? 
d) In your opinion, what is the impact of the changes in credits to the graduate? 
e) In your opinion, what is the impact of the changes in credits on the teaching 
staff? 
This section enquired about credits; the categories were given as: determination, 
knowledge areas, change including the 360-credit diploma, credit calculation formula 
and impact. 
5.3.4.1         Determination of credits  
In this category, the following concepts were extracted from the data: NATED, 2 
academic credit, WIL, SERTEC, modules, credits, decided, inherited, distributed. 
According to the concepts from the data, the credits were determined by: 
a) The credit values of 0,83 for a full module and of 0,42 for half a module were 
inherited from the NATED document. 
b) In the SERTEC days, credits were evenly and strictly distributed across all the 
modules. WIL had one credit, such that P1 = P2 = 0,5 credit each. 
 Computer software 
The list of concepts in computer software showed that NATED, SERTEC and modules 
were mentioned most. 
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Figure 5.5: Determination of credits  
From the transcripts the data showed: 
Participant C, #58, Annexure C, said, 
“Ok, that, that came out of (pause) the NATED document. The NATED 
documents ascribed credits to it. It ascribed credits and because it was 
a national discussion …” 
He further explained,  
“... a diploma have 24 subjects … Divide it into 1 that’s when you get this 0,083.” 
Participant A, #41, Annexure A:  
“...oh, very simple, the, the NATED document says that at the NDip, you have, 
you have to have two full academic credits and one full WIL component 
credit.” 
Participant D, #82, Annexure D:  
“… credits were strictly distributed. Mechanical Engineering diploma was 
structured. … in the NATED document the credits were evenly 
distributed.” 
Participant F, #78, Annexure F, said, 
“... unfortunately, really, I cannot explain the process that was involved … 
Those convenor arrangement what actually happen, which we inherited 
from there …” 
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Participant E, #37, Annexure E, pointed out: 
“A credit err can be very confusing you know. The credit value is a very odd 
value.” 
5.3.4.2          How credits relate to knowledge areas, teaching load, etc. 
The concepts from the data are: 360 diploma, new disposition, generic document, 
mathematics, science, engineering science, notional hours, course, teach, laboratory, 
work, expected, credit calculation. 
The concepts gave a relationship between credits and knowledge areas, teaching load 
and self-study: 
a) The 360-credit diploma has credits that are assigned according to knowledge 
areas, based on notional hours where 10 notional hours = 1 credit.  
b) The module credits are broken down based on the amount of work a student is 
doing on teaching, laboratories, the library and self-study. 
 Computer Software 
When participants were asked about how credits relate to knowledge and self-study; 
the list of concepts from the computer software revealed that self-study, credit, 
laboratories and work were mentioned by most participants. 
 
Figure 5.6: Relation of credits to knowledge areas 
Evidence of the identification of the concepts from the transcripts is given below: 
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Participant E, #57, Annexure E;  
“... knowledge areas is, is another whole difficult thing to, conceptualise if you 
like.” 
Participant C, #70, Annexure C:  
“Yes of course …, put understanding to the credit calculations …, how busy do 
we expect a student to be … Would typically be divided up now into the 
academic work ... his laboratory work …, extra work at home …” 
Participant F, #83, Annexure F: 
“Ok, that would relate to notional hours … Of those notional hours of course, 
you break it down to different, what you teach in class, how many hours 
the student will spend in laboratory … library … self-study …” 
5.3.4.3          Change of credits (360-credit diploma) 
The concepts identified in this category were: ECSA, HEQSF, Ministry of Education, 
10 notional hours = 1 credit, 12 credits, subject, new definition, 360, diploma, 
transition, nobody, knows, vacuum, lack, artisans, technicians. 
The concepts reveal that credits were changed: 
a) In 2005, ECSA and the HEQSF introduced the new 360 diploma that had 360 
credits based on notional hours such that each module had 10 or 12 credits.  
b) Working out the number of credits needs a lot of thinking and paperwork. 
 Computer software 
The list of concepts was entered on computer software; ECSA, module, HEQSF and 
DoE were some of the terms mentioned by most participants. 
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Figure 5.7: Change in credits 
The transcriptions based on the interview data yielded the following opinions: 
Participant D, #94, Annexure D:  
“We are in a transitional process. I don’t think anybody at this stage knows 
exactly what is going ...” 
In addition, Participant D said,  
“I am concerned because there are universities that did away completely with 
diploma … it will create a vacuum, like it created lack of artisans for 
instance.” 
Participant C, #72, Annexure C:  
“Later on, we decided err, err, to, to change that terminology and now we, we 
talking about the old qualify, the diploma qualification as being the the 
24-credit thing, oh sorry the 240-credit thing because it generally relates 
to, to 24 subjects.” 
I interrogated the participant in more depth about the 360 diploma, asking, #61, 
Annexure C:  
“Do you remember the time they called the NDip a 360 diploma?” 
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The participant responded, #62, Annexure C,  
“That is, yes, the 360 diploma is, is, is now, that, that is not how we used to 
speak in NATED. That, that is this new definition that ECSA now starts 
talking … came in the era of about 2005 …” 
Participant F, #91, Annexure F, said, 
“Ok, the credits on 0,083, those are the credits that we inherited from the system 
… the credits of each subject for instance that we are, … now offering in terms 
of the NDip would have a 10, a credit of 10, which means that 24 to 40 and 
equal to 120 for your, for your P1 P2. Now but, now moving into the new 
situation that is now, ... We are currently busy with ... re-calculation process so 
to speak … you have subjects that have 14 credits and so on.” 
5.3.4.4         Credit calculation formula 
The data revealed the following concepts: magic formula, contact hours, laboratory, 
teaching, tutorials, coefficient, new experience, discussion, complex. 
The concepts were summed up and showed the following about a credit calculation 
formula: 
a) The credit calculation formula is a complex formula, a new experience that 
takes into account the contact hours, laboratories, tutorials and a coefficient 
that is used.  
b) The NATED document did not have this formula.  
c) Some call it a magic formula. 
 Computer software 
The computer software showed that lectures, tutorials and NATED were mentioned by 
most participants. 
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Figure 5.8: Credit calculation formula 
Evidence of the concepts and contribution from the transcripts was received: 
Participant A, #47, Annexure A:  
“Now there is in each an ECSA generated qualification that is a so-called magic 
formula where you put in the number of contact hours the number of 
laboratory hours the number of course teaching, the number of tutorials 
and all of them multiplied with a certain coefficient, that formula is given 
in the generic document …” 
Participant E, #55, Annexure E: 
“... it’s quite a complicated formula … that a student would have to do, so how 
many lectures, so many tuts … study time …” 
Participant F, #85, Annexure F:  
“Credit calculation formula, I know there is a credit credit calculation formula, I 
can’t write it down now for you (laughing).” 
Participant C, #66, Annexure C:  
“… I did do one … I had to table it at the ECSA accreditation in my time … and 
describe how it was done, and it was a new experience for everybody 
on the panel …” 
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He further explained that, #66, Annexure C,  
“it was a new discussion in that, in that era, a credit calculation … we didn’t 
really work like that before.” 
5.3.4.5 Impact of credit changes on the graduates 
The concepts are: moved, new, situation, aware, internationally, understandable, 
transferable. 
The summation of the concepts on the impact of the changes on credits on graduates 
reveals: 
● Credits are internationally understandable and transferable. 
The few participants who responded to this question said: 
Participant F, #96, Annexure F:  
“Ok, look, currently we are still under the old programme right ... I don’t know 
how one can quantify those changes …” 
Participant C, #74, Annexure C:  
“... there was less of a change there … the bigger change was more in making 
our qualifications under … internationally understandable, and therefore more 
transferrable.” 
Asked the question for the second time (#75), he said (#76),  
“... no, no, no. More for the transportability of these qualification. … so, in other 
words that he was able to take a qualification and be internationally more 
marketable.” 
Participant D, #97, Annexure D:  
“No, I don’t think so.” 
Further on he said, #99:  
“I don’t, I cannot answer this question.” 
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Participant E, #80, Annexure E:  
“I don’t think the graduates were aware of err all the little changes because they 
come in they see a fixed syllabus.” 
5.3.4.6 Impact of credit changes on teaching staff 
Concepts: None. 
Participant C, #78, Annexure C, said, 
“I was thinking of saying something like that you always had to be one level 
higher than what you were teaching ... but I don’t that is answering your 
question.” 
Participant F, #99, Annexure F:  
“… not necessarily, not in my opinion, no I don’t think so.” 
Participant D, #103, Annexure D:  
“Yeah, teaching err programme err you see the subject content is related to 
credits but academic staff they mostly focus on their content yeah.” 
Table 5.6: The table is a summary of the concepts and summation of the credits. 
Categories Concepts Summation 
Determined NATED, two academic credits, one credit 
WIL, rule, SERTEC, 24, modules, 2/24 = 
0,083, 0,042, half a credit, full credit, 0,5 
credit P1 and P2, unfortunately, credits, 
decided, cannot, explain, process, 
convenor, inherited, ascribed, programme, 
national, discussion, strictly, distributed, 
structured, HEQF, do not know, odd value, 
equal, evenly 
The credit value of 0,83 for a full 
module and 0,42 for half a module 
was inherited from the NATED 
document in the SERTEC days 
when credits were evenly and strictly 
distributed across all the modules. 
WIL had one credit such that P1 = 
P2 = 0,5 credit each. 
Knowledge 
areas 
360, diploma, new, disposition, generic, 
document, mathematics, science, 
engineering science, complementary, 
studies, 12, credit, notional hours, credits, 
module, teach, laboratory, library, self-
study, broken, student, academic, extra, 
The 360 diploma has credits that are 
assigned according to knowledge 
areas, based on notional hours 
where 10 notional hours = 1 credit. 
The module credits are broken down 
based on the amount of work a 
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homework, work, expected, calculation, 
amount, difficult, conceptualise, level, 
learning, NATED, document, design  
student is doing on teaching, 
laboratories, library and self-study. 
Change to 360  ECSA, 2005, HEQSF, Ministry of 
Education, 10 notional hours = 1 credit, 
140 notional hours = 14 credits, 0,083, 
module, 12, inherited, technikon, NATED, 
10, P1&P2 = 120, new, definition, talk, 
2008, 360, diploma, transition, nobody, 
knows, work, students, studying, did not 
tell much, paperwork, process, concerned, 
universities, completely, diploma, vacuum, 
lack, artisans, technicians 
In 2005, ECSA and the HEQSF 
introduced the new 360 diploma that 
had 360 credits based on notional 
hours, such that each module had 
10 or 12 credits. Working out the 
number of credits needs a lot of 




Magic formula, contact, hours, laboratory, 
teaching, tutorials, coefficient, know, 
cannot write, new, experience, discussion, 
no, NATED, complex, complicated, many, 
lectures, tutorials, study, time 
The credit calculation formula is a 
complex formula, a new experience, 
which takes into account the contact 
hours, laboratories and tutorials; a 
coefficient is also used. The NATED 
document did not have this formula. 
Some call it a magic formula. 
Impact: 
Graduates 
                
Lecturers 
Moved, new, situation, aware, 
internationally, understandable, 
transferable 
Credits are internationally 
understandable and transferable.  
None  
 
5.3.5 Section E: Assessment 
The questions for the section on assessment were: 
a) How have assessment methods changed over time? 
b) What is your opinion of the assessment method changes? 
This section also has categories based on the question and concepts were analysed 
from the input. The categories are the change in assessment methods and opinions 
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5.3.5.1  Change of assessment methods 
In these categories, the concepts adopted were: assignments, examinations, tests, 
laboratories, make-up, NATED, module, changed portfolio, evidence, projects. 
The concepts revealed the following about the change in assessment methods: 
a) At one stage there were national examinations, then these were devolved to 
institutions. 
b) The methods of assessment have always been examinations and continuous 
assessment, even during the NATED time. 
c) The prescribed components were tests, laboratories, assignments and the final 
examination. 
d) Changes came about when some lecturers dropped assignments as a way of 
assessing students. 
e) Another change was changing the assessment of skilled modules from 
examinations to continuous assessment. 
 Computer software 
The concepts list when entered into the computer software showed that most 
participants mentioned being examinable and continuous; these were the traditional 
assessment methods. 
 
Figure 5.9: Assessment methods 
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Evidence was derived from the transcripts about how the participants responded: 
Participant A, #55, Annexure A, said, 
“the only assessment method that I err witnessed err, was ok, the tests … are 
written under examination conditions in a classroom … So basically, the 
assessment is minimum of two tests and one assignment and minimum of three 
laboratories for each engineering module.” 
I asked a follow-up question:  
#56: “Do you, do you have modules that were exam-based and, and later on 
became continuous evaluation?” 
Participant A replied, #57:  
“Let me just think, yes, yes for example the err design. The design used to be 
an open-book examination. And it was a four year, four hours examination 
instead of three … that was err changed to the continuous evaluation because 
it was found that it is easier, it’s better to give the students a project that he has 
to design over the whole semester and then check his theoretical knowledge 
via tests …” 
Participant C, #81, Annexure C, explained, 
“In my time I saw a little bit of experimentation with exam type of assessment 
or test type of assessment to continuous evaluation assessment … at one stage 
there was a lot of talk about different methods … but I think at the end of the 
day we always gravitate back towards the test exam types of assessment.” 
Participant D, #105, Annexure D, said, 
“Ok they did change alright. Obviously still tests are the, the main source of, of, 
of you know obtaining err, err student’s understanding … There is a variety of, 
of assessment methods introduced which I can’t remember 20 years ago or 15 
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5.3.5.2          Opinion on change of assessment methods 
The data revealed the following concepts in this category: methods, work, better, 
modules, particular, drawing, examinable, continuous, minor changes, mechanical 
engineering, learning, discussions. 
The summation of the concepts reflected the participants’ opinions on the change of 
assessment methods: 
a) Certain methods of assessment work better on particular subjects. 
b) There were minor changes, for example when drawing was changed from 
examinable to continuous evaluation. 
c) Even though mechanical engineering always depended on examinations, there 
were formal discussions on assessment methods but these were not embraced. 
The data from the transcripts revealed various developments: 
Participant C, #85, Annexure C, said, 
“Drawing was first an examinable subject when I first came here, and that was 
changed to continuous evaluation … Definitely, definitely, we, always in 
Mechanical Engineering, we always had a strong leaning towards the, the final 
level of assessment for that always to stay a, an examinable subject.” 
He discussed how they tried to reconsider the assessment methods: 
#86, “There were, there were discussions where we said alright, let’s say if we 
take Thermodynamics as an example, yes at S4 subject, at S4 level, make it a 
formal exam and everything. But everything under that we had S2 Thermo, S3 
Thermo, why not manoeuvre towards continuous evaluation. That discussion 
we’ve had a couple of times, … We never did embrace it.” 
I probed participants about the discussions, asking:  
: #87, “When you say that discussion, we, we had it a couple of times what, 
what do you mean?” 
Participant D, #88, replied,  
“We, would, would have been suggestions at the, the formal HoD staff meeting” 
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Participant F, #107, Annexure F, explained, 
“You’ll find some methods work better in such, particular subjects.  For instance, 
I think by and large err, when you talk about Mathematics it’s still better to write 
examinations on that rather than (laughing) a continuous evaluation.” 
Table 5.7: The category, concepts and summation of data on assessment 




Assignments, dropped, examination, 
continuous, tests, laboratories, 
prescribed, NATED, make-up, today, 
mixture, methods, old, programme, 
national, institutions, module, changed, 
no, source, variety, exercises, final, 
projects, portfolio, evidence, oral 
interview, experimentation, 
examination and test 
1. At one stage there were 
national examinations, then 
these were moved to institutions 
2. The methods of assessment 
have always been examinations 
and continuous assessment, 
even during the NATED time. 
3. The prescribed components 
were tests, laboratories, 
assignments and the final 
examination. 
4. Changes came about when 
some lecturers dropped 
assignments as a way of 
assessing students. 
5. Another change was changing 
the assessment of skilled 
modules from examinations to 
continuous assessment. 
Opinion on change Methods, work, better, modules, 
particular, drawing, examinable, 
continuous, minor changes, Mechanical 
Engineering, leaning, discussions 
1. Certain methods of assessment 
work better in particular 
subjects. 
2. There were minor changes, for 
example when Drawing was 
changed from examinable to 
continuous evaluation. 
3. Even though Mechanical 
Engineering always leaned on 
examinations, there were formal 
discussions on assessment 
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methods, but these were not 
embraced. 
 
5.3.6 Section F: Effect on Curriculum Development (Impact) 
The following questions were asked: 
a) How has curriculum development affected teaching over time? 
b) How has curriculum development affected the students’ performance over 
time? 
The categories in this section are the impact of curriculum development on teaching 
and on student performance. 
5.3.6.1  Impact of curriculum development on teaching 
The following concepts were extracted from the data: hard, pill, acrimony, HoD, faculty, 
older, lecturers, negatively, younger, embraced, expense, depth, knowledge, 
changed, quality, students, staff members, wary, changes, comfortable, flair of a 
lecturer, techniques.  
The concepts yielded the following points about the impact of curriculum development 
on teaching: 
a) The introduction of computers was a hard pill to swallow for the old lecturers. 
b) Changes created acrimony between the HoD/faculty management and the 
lecturers. 
c) The young lecturers embraced the introduction of computer skills but they did 
not have in-depth knowledge of the subject content. 
d) The quality of students remained unchanged. 
e) Some changes depended on the flair of the lecturer willing to change 
techniques. 
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Participant A, #61, Annexure A:  
“… I’m an exception because I am for the change. The, all the lecturers are 
taking it very hard. First of all, the introduction of the computers were err, was 
a very very pill, hard to swallow for the all the lecturers. And it was this kind of 
acrimony created between the lecturer and the head of department or the err 
leadership of the Faculty of Engineering ... So, you know the changes in the 
curriculum affected very negatively the older lecturers. Err, the younger 
lecturers embraced the change, however to the expense of depth of 
knowledge.” 
Participant C, #92, Annexure C:  
“… the subject that sort of mainly comes to mind is design, and, and I think it’s 
more the flair of the lecturer that picks up, that picked up the initiative rather 
than it being a departmental issue. And it was more the, the lecturer trying all 
sorts of techniques … Teaching one way, finding it doesn’t work, tweaking it to 
see if, if he can’t improve it.” 
Participant D, #124, Annexure D:  
“That curriculum changes, I think, teaching has changed. Ok the quality of our 
students it is unfortunately, not up to what, what we would like to see.” 
Participant F, #113, Annexure F:  
“I think err generally staff members are, are wary of the fact that changes … 
They are not comfortable making sort of changes. … since you have students 
that come from high school now … Now we have to align our way of doing, and 
that is teaching and of course there are assessment.” 
5.3.6.2 Impact of curriculum development on student performance 
In this category, data showed the following concepts: pass rate, stuck, bottom, 
substantially, changes, 
● Despite all the changes, the pass rate remained low. 
Extracts from the transcripts are given below: 
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Participant A, #65, Annexure A:  
“Not err, not err substantially. No, the, the students went, went along with 
whatever changes err were given because you see, if the module, the 
Mechanics 1 was changed as a credit from 0,083 to 14 credits, he couldn’t care 
less because the content of the module didn’t change really, and only improved 
… 
Table 5.8: The concepts and the summation of the impact of curriculum development 
on teaching and students’ performance  
Category Concepts Summation 
Teaching Very, hard, pill, swallow, acrimony, HoD, 
faculty, older, lecturers, negatively, 
younger, embraced, expense, depth, 
knowledge, changed, quality, students, 
staff members, wary, changes, 
comfortable, flair of a lecturer, 
techniques 
1. The introduction of computers was a 
hard pill to swallow for the old 
lecturers. 
2. Changes created acrimony between 
the HoD/faculty management and 
the lecturers. 
3. The young lecturers embraced the 
introduction of computer skills but 
they did not have in-depth 
knowledge of the subject content. 
4. The quality of students remained 
unchanged. 
5. Some changes depended on the 




Pass rate, stuck, bottom, substantially, 
changes 
Despite all the changes, the pass rate 
remained low. 
 
5.3.7 Section G: Further Comments 
 
The participants were invited to give their own comments: 
● Do you have any further comments on curriculum changes and their impact on 
the NDip Mechanical Technology? 
The concepts that I identified from the data were: confusion, diploma, HEQSF, ECSA, 
new, programme, practical, training, reduced, prepare, technician, work, skills, forum, 
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improve, curriculum, responsibility, lecturer, NDip, foundation, BTech, ECSA, 
registration, industry, P1&P2, tell, need, students, opportunity, feeder, schools, old, 
NATED, WIL. 
The summation of the concepts was: 
a) Confusion: There was confusion about the ECSA 280 credit diploma and the 
HEQSF 240 credit diploma; the same diploma with different credits. 
b) In the new programme, practical training has been reduced; practical training 
has been a good tool to prepare students to gain skills to be technicians in the 
workplace. 
c) There is no forum to debate curriculum improvement. It seems as if this is the 
responsibility of the module lecturer; but only a dynamic lecturer can manage 
this. 
d) The NDip is a foundation from which students can do the BTech and register 
with ECSA as technologists. Industry has to assist UoTs with their needs and 
the direction industry is taking so that the curriculum can address current 
issues. Industry has to assist students by offering them training opportunities. 
e) Industry liked the WIL component of the old diploma. 
 Computer software 
The participants were asked to make their own comments on the curriculum 
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Table 5.9: Concepts and summation of the participants’ unprompted comments 
Category Concepts Summation 
Comments Confusion, 240, 280, diploma, HEQSF, 
ECSA, new, programme, practical, 
training, reduced, prepare, technician, 
work, skills, forum, improve, curriculum, 
responsibility, lecturer, NDip, foundation, 
BTech, ECSA, registration, industry, P1 
and P2, tell, need, students, opportunity, 
feeder, schools, old, NATED, WIL 
1. Confusion: There is confusion 
about the ECSA 280-credit 
diploma and the HEQSF 240-
credit diploma; the same diploma 
with different credits. 
2. In the new programme, practical 
training has been reduced; 
practical training has been a good 
tool to prepare students to gain 
skills to be technicians in the 
workplace. 
3. There is no forum to debate 
curriculum improvement. It seems 
as if this is the responsibility of the 
module lecturer; but only a 
dynamic lecturer can manage this. 
4. The NDip is a foundation from 
which students can do BTech and 
register with ECSA as 
technologists. Industry has to 
assist UoTs in terms of their needs 
and the direction industry is taking 
so that the curriculum can address 
current issues. Industry has to 
assist students by offering them 
training opportunities. 
5. Industry liked the WIL component 
of the old diploma. 
 
 
Table 5.10 below displays a comparison of results of the interviews and document 
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Yes Yes / 2005 
Change half to full 
credits modules 
Yes Yes 
Convenor Yes yes 
Internal Yes Yes 
Inform ECSA Yes Yes 
Industry Yes Yes 
ECSA Yes Yes 
Formal statement Yes Yes 




There is a general comparability between the interview and document analysis data. 
5.4 Case Studies on Curriculum Changes 
Data extracted from research publications show that there were/are numerous calls 
for curriculum for more than two decades. In section 2.8.2, I presented a 
comprehensive data of research publications dating from 1999 to 2018, where 
different organisations across the world are calling for the reviewing of the engineering 
curriculum. In addition to this data, I have compiled Table 5.11 below showing efforts 
of some institutions across the globe who made effort to redesign their curriculum. 
Finally in section 2.12 I made a comparative study of a traditional curriculum versus 
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Table 5.11: Curriculum Changes in Engineering Education  
 Institution and 
motivation 
Change Impact Comment 
1 OLIN COLLEGE 
(Goldberg & Somerville, 
2014) – Is a New College 
established to provide a 
new perspective in 
engineering education. 
Organizations like National 
Science Foundation and 
the Accreditation Board for 
Engineering Technology 
were providing feedback 
that engineering education 
“was desperately in need 
of a renovation, but no one 
seemed to have an 
answer”, Golberg said. 
Lawrence Milas conceived 
the idea of a new school 
with a “new paradigm for 
engineering education”. 
The Franklin W. Olin 
College was to be a 
vehicle for “an education 
which liberates one to lead 
a personal and 
professional life of  full 
citizenship in one’s local, 
national and global 
communities”. From a 
blank slate the College 
was born. 
 
To overhaul the 
whole way of 
studying engineering.  
The College was 







The so called basic 
courses were taught 
later instead of 
teaching them in first 




using softwares.  
Students were made 
partners in curriculum 
development and into 
deciding a culture for 
the college. Pge 17.  





When Golberg was 
part of the Illinois 
delegation that 
visited Olin College, 
he claimed that he 
noticed the change in 
students. This he 
called the OLIN 
EFFECT. 
Students felt the 
sense of being 
engineers 
As part of the visit 
team from Illinois, 
Goldberg saw 
freshmen (as they 
call first year 
students) who were 
smart, articulate and 
confident. In his own 
words he said, “wow, 
this is interesting. 
These kids might not 
yet be full-fledged 
engineers 
technically, but they 
really get it”.  
Anthony refers to the 
Olin College model 
as a success story of 
integrated academic 
experience with a 
theme “engineering 
starts and ends with 
people”. 
The Olin Effect and 
model was used by 
many as a learning 
experience. 
There was a clear 
vision that was 
shared. 
There was strong 
leadership. 
Challenge is that 
the model would 
not be possible in 
a public university 
Olin College 
might be sharing 
the same view 
that change 
should be initiated 
by students. 
 
2 ILLINOIS UNIVERSITY 
(Goldberg & Somerville, 
2014, pp. 33-68) – It is a 
public University offering 
traditional engineering 
education. Cangellaris and 
Goldberg had a vision to 
start a pilot programme or 
programmatic incubator to 
“help improve 
undergraduate education.” 
After consultation with the 
Dean, received approval 
and finances, the 
Incubator (as they called it) 
was started led by the two 
professionals. They 
Change emotions 
and the culture. 




Curriculum of the 
Future. Through this 
course which was 
taught by Goldberg, 
students were able to 




Another change was 
based on the critics 
Students started 
taking initiative of 
doing stuff without 





and were emotionally 
strong as they 
identified themselves 
as engineers. 
The introduction of 





teaching the first 







Sharing of ideas 
amongst the 
Project Leaders, 
being positive and 
pragmatic. 
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targeted first year students 
(freshmen as they call 
them). The iFoundry 
Incubator was formed and 
led by a team of 
passionate individuals, 
who were keen to make 
impact to the first year 
students. The Founders 
had a principle of working 
with willing staff members. 





introduced a course 
known as the 
Introduction to the 
Missing Basics of 
Engineering. The 




and the projects. It 
was replacing a zero 
credit course, the 
new course had one 
credit. 
 
resulted in motivated 
and compelled 
students who were 
able to understand 
the importance of the 
traditional courses 
like Mathematics and 
Science in later 
years.  
Positive impact 
because they started 
with one department 
and later on about 
thirteen departments 
were on-board. 




(Newton & al, 2018, pp. 1-
14) the research unit 
worked with lecturers for 
the traditional Introduction 
into Mechanical 
Engineering Course to 
redesign teaching 
methods. The Research 
group was composed of 
educational experts and 
lecturers who knew the 
content of the course. 
There was a collaboration 
between Educational 
Researchers and the core 
Science researchers. The 
educational researchers 









The changes were (i) 
emphasis on 
industrial design 
sketching as against 
engineering related 
sketching, (ii) use of 
in-class critiques for 
sketching evaluation 
and feedback and (iii) 
inclusion of 
prototyping of 
individual projects for 





















This initiative was 
led by people who 
were experts in 
pedagogy. This 














insight into the 
course content. 
The collaboration 
was successful.  
4 Uziak from the University 
of Botswana, published a 
research article on a 
Project-based learning 
approach (Uziak, 1026, 
pp. 119-123) 
Project-Based 
learning should be 
introduced in the first 
year, as against the 
capstone project 
approach. 
Projects in the 
engineering 
curriculum should 
prepare students for 
real-life solutions. 
 Focusing in the 
first year. 
5 In Colorado State 
University a team 
composed of specialists 
who some were module 
content specialists, 
psychologists, teaching 
A team of educators 
from different 
disciplines designed 
a degree curriculum 
that was integrated, 
complex and enabled 
They have not 
provided feedback 
on the impact of the 
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and learning experts and 
so on formed a task team 
to drive the process of 
developing a curriculum 
that was to be holistic in 
approach. The point of 
departure was trying to do 
away with disparate 
courses that were isolated 
(in silos). The vision was to 
design a curriculum that 
was integrated by 
encouraging collaboration 
in the faculty. They noted 
that students were 
studying in silos and were 
unable to connect topics; 
they couldn’t  see the 
relevance of knowledge in 
real life. (Maciejewski & al, 
2017, pp. 8148-8159) 
a holistic view of the 
discipline; new 
approach in teaching. 
Their view and 
observations are that 
change is difficult. 
They will continue to 
measure impact of 
reorganisation of 
faculty roles and 
teaching practices. 
It was a long term 
project. 






when designing a 
curriculum that is 
integrated. 
6 JIA Visscher-Voerman & A 
Muller define University of 
Twente, Netherlands (UT) 
as a research university 
where the Vice Chancellor 
initiated a conversation 
about ways and means of 
making engineering 
education attractive in a 
world where online 
learning is on the rise. A 
Twente Education Model 
(TOM) was developed that 
aimed at developing a 
sustainable engineering 
education. Even though 
the vision was from top-
down, programme 
directors and academics 
were given freedom to 
design their own modules 
and projects. From 
Management perspective, 
the university had a vision 
of interdisciplinarity in 
teaching and research, 
concern over the 
percentage of first year 
students who eventually 
graduate (about 50%) and 
eagerness to make their 
educational research 
meaningful. (Visscher-




for each degree 
programme. 
Students were 
required to work in 
teams addressing 
real-world problems 
that are linked to the 
module theme. 
Teaching was based 
on project-led 
education. 
Projects were used to 
connect students to 
the University vision 
(shared vision), and 




working with the 
teams to encouraged 
coherence between 
the module and the 
project. 
STUDENTS: 
Motivated by working 






keen to try new 
teaching methods 







though it was 
difficult). High 
volume of work due 
to alignment and 
feedback meetings. 
Some module teams 
struggled with the 
new mind-set – also 











are committed to 
help academics to 
implement the 







7 The University College of 
London (UCL) took hid of a 
call from industry, 
professional bodies, 
government to broaden 
Design a student-
centred, aspirational 
and pragmatic. In 
2014 an Integrated 
Engineering 
The Faculty was 
cautious with calling 
the “new and 
improved” because it 







226 | P a g e  
 
the curriculum for 
engineering. There have 
been criticism levelled on 
the current engineering 
education process and a 
call for change. The 
Faculty of Engineering 
Science embarked on a 
curriculum review and 
revision process in 2011. 
Discussions were centred 
around philosophy, 
directions and pedagogy 
that were required to 
develop engineers. 
(Mitchell & al, 2019) 
Programme (IEP) 
was introduced. 




emphasis on design 
professional practice 
and skills; personal 





The magnitude of the 
change to the staff 







Changes in the 
curriculum small 
or large by staff 
were 
acknowledged 
and used as 
examplers. 
8 The University of Adelaide, 
the School of Electrical 
and Electronic 
Engineering due to 
external forces like 
changes in University 
policies, recommendations 
of internal reviews and 
accreditation decided to 
refresh the technical 
content of the program, to 
ensure that learning 
outcomes are aligned with 
Engineers Australia. 
Through a top-down 
approach a working group 
was formed and was 
encouraged to think like 
engineers. The Curriculum 
Design Team was 
composed of curriculum 
design specialist and 
academics from the 
School of Electrical and 
Electronic Engineering. 
Academics who took part 
in the team were chosen 
based on their interest in 
curriculum development. 
(Liebelt, et al., 2017) 
Developed a new 
curriculum that was 
coherent and better 
focussed than the 
previous curriculum 
version, offering 
flexibility for students 
in choosing preferred 
area of specialisation 
STUDENTS – feel 
overloaded, 
ACADEMIC – No 
feedback  
 
9 A team of researchers 
from the University of 
Cape Town (UCT) in the 
Department of Chemical 
Engineering collaborated 
on curriculum discussions 
with colleagues from two 
other universities located 
in Kenya and Tanzania. 
They conducted a 
comparative study into 
their curricula based on 
their different contexts of 
existence. (Case, Fraser, 
No change was 
implemented on the 
basis of the study. 
Their findings were 
that the external 
pressures 
(environments) have 
strong influence on 
the modes of 
curriculum reform for 
every university and 
department. Each 
department has to 
negotiate its own 
 The findings in 
this study are 
supportive of the 
routes that were 
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5.5 Summary of the Results  
The results from the interview and data analysis show that there were changes in the 
curriculum. The results of interviews and documents are comparable. The interview 
data do not mean that all the participants responded in the same way to questions. 
For example, there are areas and sections to which only one person responded. That 
discussion will form part of the discussion of the findings in the next chapter. I finally 
presented case by case examples of Institutions that initiated (and in some cases 
implemented) curriculum development. This case study is accompanied by data that 
seeks to show the timeline of calls for curriculum reform. 
  




based on its local 
context. They further 
advise that local 
constraints and 
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Chapter Six: Findings 
 
6.1 Introduction 
In the previous chapter I discussed the results. It became clear that there had been 
changes in the curriculum. The impact of the changes on the graduates and teaching 
staff was not clear. Some participants felt that no impact studies had been done that 
could have assisted in understanding the impact of the changes. Data from research 
publications show that there have been numerous calls for curriculum reform. There 
are institutions that started projects on curriculum reform. In this chapter I will discuss 
the findings. The discussions will be based on changes that were effected by the 
convenor system in the early 1990s, followed by changes that were the result of 
political changes and the restructuring of HE. There were also changes that were 
triggered by technological advancement. The discussion will look at changes that were 
effected by individual institutions, and finally consider the influence of influential 
individuals on the process, for example DHET, ECSA, HODs and industry. I will also 
discuss the attitude of academic leaders related to the changes that were imposed in 
their departments. Towards the end of the chapter I will present a case study on 
institutions that took an initiative to review their curriculum.  
6.2 Researcher 
I am the researcher who collected, transcribed and analysed the interviews and the 
documents data, saying “I used interviews, documents and a research journal to 
collect rich data. I used thick descriptions by conducting, transcribing and analysing 
interviews, completing a detailed research journal and finding relevant documents”. I 
was directly involved. I bracketed and declared my opinions, beliefs and brief 
involvement with the research topic; “I am black lecturer whose ideology and beliefs 
have been shaped by my upbringing.” I kept a research journal in which all my actions 
and feelings were recorded. I tried to the best of my ability to apply the principles of 
reflexivity, biases, objectivity and sensitivity. 
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I guided my actions and degree of influence on the data by trying to be true and 
objective. The research objectives and the research methods were the primary guiding 
principles for data analysis.  
I secured the data by storing these in Google Docs and also kept files of hard 
copies regarding each participant. I listened to the audio recordings and reviewed the 
transcriptions. I satisfied myself that the transcriptions were a true reflection of what 
was contained in the audio recordings. I read the documents over and over again while 
digesting the data that became evident. 
I kept the research journal up to date as far as possible. Even during the data 
analysis process, I recorded my reflections.  
I tried to maintain objectivity and sensitivity during the interviews as much as 
humanly possible. Based on the research objectives and also using the research 
methods to explore and describe theory construction, it is highly likely that I influenced 
the results through the selection of participants and documents. I furthermore used 
specific questioning techniques to influence the results and to guide the conversation. 
I tried to remove myself and my biases from the research, even though it was difficult 
at times. There was evidence of poor questions, probing questions and follow-up 
questions.  
I used memoranda to generate core categories, categories and concepts for 
the interview transcripts. I then used computer software to formulate the summation 
and meaning of the concepts. 
6.3. Background to the Findings 
The research covers the period 1990 to 2015 and set out to “explore and describe the 
impact of the changes in the education programme for mechanical engineering 
technicians on the graduates and teaching staff for the period 1990 to 2015”. During 
this period extensive changes took place in South African politics and HE. In 1994 SA 
elected a democratic government, which resulted in the restructuring of HE. However, 
as early as 1990 all technikons had started experiencing an increase in the number of 
non-white students.  
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The political timelines and technological advancement had an influence on 
curriculum development.  
To assist in the discussion of the findings, the structure and components of a 
curriculum are important. A curriculum for an educational programme starts with the 
purpose or objectives of the qualification. To design the education programme, the 
learning objectives are identified and based on credits and modules that are 
formulated. The modules and credits are based on the purpose of the qualification, 
which is translated into the learning objectives of the modules. Tam, 2014, in Section 
2.4.8 highlighted that the curriculum should be effective and efficient in producing 
graduates with appropriate skills “These concepts are about conceptualising, 
planning, implementing, how the purpose of the programme will be translated into 
learning outcomes, which lead to developing content for the modules. The success of 
a curriculum evaluation will depend on properly designed assessment methods”.  
The study revealed the complications and challenges that are faced by the 
curriculum development process. The process involves understanding the philosophy 
of change management and identification of enthusiastic people to lead the process. 
There is a need for shared vision, challenging traditional beliefs in teaching and 
learning, as Graham (Graham, 2012) puts it that systematic change needs, “have a 
shared vision of a developing a world class engineering”. 
Against this background on the timelines and the curriculum framework, I will discuss 
the process I followed in interpreting the results. 
 
6.4 Interpreting the Results  
I dismantled the research objectives into cause and effect. The research objective is 
to explore and describe the impact of the changes in the curriculum. The changes are 
part of a curriculum development process. For the purpose of the analysis, I will start 
by addressing the question: “What triggers a curriculum development process?” The 
next question would be, “Who is responsible for responding to the ‘what’ question’?” 
The answers to the above questions would lead to a decision on whether to embark 
on a curriculum redesign or review. I will confine the discussion to changes that affect 
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essential components of the programme structure, which are the purpose statement, 
modules, credits and assessment. The effect of the changes on the purpose statement 
of the programme will be explored and described. Finally, the study will describe the 
impact of the changes on lecturers and students.  
Figure 6.1 is a diagram that captures the process of interpreting the results as 
discussed above. 
 
Figure 6.1: Breakdown of the research objectives 


























5.1. Lecturers 5.2. Students 
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6.5 Changes in Curriculum 
Data from interviews and documents revealed that during the period 1990 to 2015 
changes occurred in the curriculum for the NDip Mechanical Engineering for 
Technicians. The changes seem to have been designed to be a once-off change, in 
the hope that they would work. Progressive and developmental changes that were 
accompanied by support and monitoring mechanisms could not be identified. 
 
The first recorded change took place in 1991 when the instructional programme 
was changed from T-courses to S-courses. After that, changes to the number of 
modules, the credits, module content and assessment were documented. In section 
5.3.1.2, results showed that: “In 1991, a process of changing from the old instructional 
programmes (T-course) to the new S-course structure was initiated through the 
convenor technikon system".  
6.5.1 Change from T-courses to S-courses 
The data showed that in 1991 a decision was taken through the convenor system to 
discontinue the NDip and NHD, and start a single three-year NDip qualification. This 
change affected all technikons in SA, and took effect in 1992. 
6.5.1.1 The NDip and National Higher Diploma - (T-course) 
The data analysis results showed that in 1991 the structure of the NDip and the NHD 
that had been in existence since 1958 was reviewed. The T-course instructional 
programme was a sandwich programme that led to qualifying for a NDip and an NHD. 
The NDip was structured into 18 months of academic instruction and 18 months of 
unstructured experiential learning. The NHD involved a single year of academic 
programmes.  
6.5.1.2 New NDip (S-courses) 
The change resulted in a single three-year qualification, which was the NDip. 
The three-year qualification was structured into two years of academic theory 
presentation and one year of structured experiential learning. The modules of the T-
courses and S-courses were the same, except that experiential learning was reduced 
 
233 | P a g e  
 
from 12 to 8 months. The credits for the modules and the assessment methods were 
not changed. There was evidence that this qualification was offered until 2015. 
(a) Process 
As explained by Pittendrigh (1988, pp. 246-268) in his thesis, the process of curriculum 
development by technikons was well documented and consultative: “Winberg argues 
that the curriculum development process for Technikons as complex and bureaucratic 
that is placing constraints on education for industry. She believed that this process 
was inhibiting the development of new programmes and the curriculum development 
for the existing programmes”. It was a continuous process that involved all technikons, 
with one technikon being the convenor. Decisions taken during the curriculum 
discussions were binding on all technikons. This was helpful in ensuring that the 
programme structure was 70% similar right across SA. Students were able to move 
from one institution to another and get credits for modules passed elsewhere. 
In 1991, the process of changing an instructional programme from T-courses 
to S-courses was started and the convenor technikon, which was PE Tech, captured 
the process. There was evidence of wide consultation with industry, technikons and 
the HSRC. The motivation for the change was based on industrial expectations, 
relevance of the qualification, workload for the students, restructuring experiential 
learning and also making the qualification economical and fit for purpose. These 
reasons were the outcome of a consultative process and HSRC research. Engelbrecht 
(1992) conducted a study for a thesis on the curriculum for the NDip Mechanical 
Engineering in 1992. His contribution suggested that industry expectations of the skills 
needed from graduates should form the basis of designing module content. 
Participant G claimed that the qualification was based on industry needsNDip: 
 Participant G, #32: “…industry wanted it.”  
 #63: “Technical education was about industry.” 
There was evidence that technikons were starting to see an increase in the number of 
students. Industry was struggling to offer experiential learning to all the students and 
technikons did not have enough manpower to visit students in industry. 
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(b) Impact of the change 
Participant A reported that in his institution, pipeline students felt the change. To 
mitigate the negative impact on them, “teaching out time” was implemented. 
Participant F remarked that Machine Design was not included in the S-course structure 
and according to him that was a big mistake. 
No significant changes were recorded in modules and their content. The 
restructuring of the qualification seemed to be aligned with the objectives of technikon 
education. 
(c) Summary 
I see this change as merging the ND and NHD into a single qualification and 
experiential learning was reduced to a single year. The structure of the modules and 
credits of the two qualifications were merged to form modules and credits for the S-
course ND. The process was well documented, with evidence of HRSC research, as 
well as technikon and industry consultation. The purpose of the qualification, the 
module content, modules and credits were not changed, as shown in Figure 5.1. 
Later in this research it will be seen that the current NDip is still the old T-course 
programme with minor changes. For more than 25 years, the curriculum for 
Mechanical Engineering for Technicians seems to have remained unchanged.  
The change from T-courses to S-courses did not have a negative impact on the 
students because they were able to return and complete their studies under the S-
course programme. 
The next change occurred when half credit modules were changed to full credit 
modules. 
6.5.2 Half Credit Modules Changed to Full Credit Modules 
In the NATED 151 document, a full credit value for the modules was 0,083 and half a 
credit was 0,042. In chapter two, it was stated that “a credit (also known as credit 
points or credit weighting), has been adopted in SA and is used as an indicator of the 
volume of teaching and learning”. The data analysis of the interview transcripts and 
documents showed that Computer Skills and Communication Skills were both half 
credit modules (0,042) and were changed to full credit each (0,083). The data results 
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were not clear on exactly when this change took place. I did not ask the participants 
and a 2005 programme structure was the document that showed the change. I cannot 
confirm that the change was made before 2005.  
From the results, the summation was: “Half modules with a credit of 0,042 were 
changed to full modules with a credit of 0,083.” 
Participant F, #6, Annexure F, said that modules “changed from being a half a 
module, … put together they would form one credit of 0,083.”  
(a) Process 
The change took place during the period when the convenor technikon system was in 
force. I could not find the motivating documents for the change, and doubt that such 
... have been recorded.  
It was known that academic theory for the programme stipulated a total of two 
credits, but the number of modules was fluctuating between 24 and 26, depending on 
the particular institution.  It is not clear what happened to the number of modules when 
these modules were changed to full credit ones. 
Changing these modules from half credit modules to full credit ones should have 
had an impact on the volume of learning and the workload of the students. The 
motivation for this change is unknown to the researcher and the effect on the purpose 
of the qualification can only be speculated upon. 
    
(b) Impact 
The impact on both the teaching staff and the students remained unclear. When asked 
about the impact of this change, some participants claimed that no impact analysis 
study had been conducted. Some participants felt very strongly that impact studies 
should have been conducted whenever changes were made to the programme. 
 
(c) Summary 
The motivation for this change could not be determined. The effect on the volume of 
learning, the purpose of the qualification and the throughput remain known. The 
recommendation on impact studies is a sound suggestion because at the moment it 
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seems as if changes are proposed without significant concerns about longer-term 
impacts. 
 
6.5.3 Historic and Political Changes 
In this section, I will provide a brief background on the historic and political changes in 
South Africa.  
Education takes place in the context of a community. South Africa had a history 
that negatively affected HE, especially the majority of black communities. In 1994 there 
was political change and a democratic government was elected. Just before 1994, 
technikons started experiencing growth and an increase in the number of black 
students. This was made evident in chapter two, where it was stated, “post-1994 the 
HE sector was called upon to address and respond to the developmental needs of a 
democratic SA”.  
Soon after the restructuring of the instructional programme from T-courses to 
S-courses, the political history of SA changed. Badat 2003 alluded to the fact that the 
democratic government brought about the restructuring of HE: “After 1994 the higher 
education sector underwent restructuring and transformation, which resulted in the 
restructuring of technikons and universities in SA”. According to the CHE, higher 
education programmes should be accessible, inclusive, relevant, responsive and 
encourage technological transfer.  
6.5.3.1 Increase in the number of black students 
In the early 1990s technikons and universities experienced an increase in the number 
of non-white students. These students were coming from disadvantaged backgrounds, 
poor socio-economic situations and poor schooling. The classroom became diverse, 
with different population groups. Students came from different backgrounds, with 
different expectations and agenda. This is highlighted by Gibbons when he says, 
“Massification has changed the traditional client base of the university with more 
students demanding education.” 
The data analysis section in Chapter 5 showed a change occurring in response to 
historic and political change, which resulted in student demographics moving from a 
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white to a black majority, with students coming from a predominantly different 
background. 
Participant C Annexure C #8 claimed that around 1995, student demographics 
changed to a 50/50 ratio between non-whites and whites.  
He said, “… when I got here in 1995 the demographics was approximately 50% 
white students and 50% non-white students,”  
 
Participant G described the students for the NDip before 1990 as coming from the 
army and being employed by industry. Later, students were coming from all walks of 
life; he believed that the students were “free-spirited”. 
Annexure G #19, refers to “… any changes to the programme in order to adapt 
to this new type of student.” 
Challenges black students faced were that some lecturers started “filtering” them in 
relation to transition from school to technikon, struggling with English, industry attitude, 
and failure to graduate first time round. 
 
Participant B claimed that some lecturers were filtering students; Annexure B 
#30: “… you are filtering people out who actually don’t really want to be here or 
shouldn’t be here.” 
The gap between high school and Technikon was defined by Participant B, 
Annexure B #6: “Secondary to tertiary is a big jump. … From tertiary into the 
workplace is another big jump.” 
Participant A Annexure A #20 described the attitude of industry captains: “We 
didn't have to place 20 students, we had to place 200 students. And of course, 
it was the reluctance of the industry captains you know who didn't trust the black 
students to be able to do engineering and all these racist kind of attitudes 
towards the new bulk of the err technology students which was mainly black.” 
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Lange (pp. 40-42) argues that the policy to increase the access of black 
students to HE was applied but met a challenge. The challenge was that these 
students were not graduating on time. 
 Participant C, Annexure C #8 believed that, “The non-white students struggled 
with communication.” 
The classroom was diverse, with the majority of students coming from poor 
socio-economic backgrounds. The response of lecturers and industry to this diverse 
group of students could be a subject of another research project. The focus of this 
project is on the response of the curriculum when technikons were faced with a class 
that was mainly black. The changes discussed below seem to be in line with the 
political change. 
 
6.5.3.1.1 Adding communication skills module 
Black students were struggling with communication and an additional Communication 
Skills module was consequently added to the programme structure. Participant C 
described the purpose of this module as “bridging” the gap between high school 
English and the Technikon. Participant C Annexure C #8 said: “... Communications A 
was really a bridging communication”. The content was at a lower level than the 
Communication Skills that was already in the curriculum. The Soudien report (2008, 
p. 95) argues that there is enough research that suggests that there is a strong 
correlation between mother tongue instruction and success in academic performance.  
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(a) Process 
This change was also a result of constant complaints from industry that graduates 
were unable to communicate. Another participant said that “industry was blaming 
technikons” for graduates being unable to communicate. 
The process that was followed for this curriculum change could not be determined. 
Evidence from the documents showed that the additional module, Communication 
Skills, was part of the programme that was made available by the convenor technikon. 
Most of the participants were already lecturers when this change took place.  
(b) Impact on teaching and students 
Participant F felt that this change did not achieve its purpose and had his own 
suggestions on how to help students improve communication. The irony was that he 
could have tried to prove his hypothesis about the problem in his institution but he 
never did that. Maybe this was a challenge in respect of a decision emanating from a 
top-down approach; some participants did not see themselves as part of the solution. 
Participant F said that,  
#37 Annexure F: “the change was the right one to make, however, I don’t think 
that that change actually completely addressed the problem in terms of the 
student being able to, to, to read and write, communicate better, that is my 
view.” 
Participant C believed that the introduction of Communication Skills did not help to 
improve communication among the students. 
 Participant C, #30: “We didn’t see an improvement ... it was still deteriorating.” 
The conclusion is that adding Communication Skills A to the curriculum was 
ineffective. If there had been monitoring mechanisms when this change was 
introduced, maybe a better solution would have been found. It will become clear later 
that participants who were aware that this solution was not effective decided not to 
take action, even though they were in a position of power. 
(c) Summary 
Communication Skills was a module taught by a service department to the engineering 
students. It is hoped that the service department lecturers knew the purpose of this 
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module. Participant C was wondering if someone still recalled what the purpose of 
Communication Skills 1A was.  
Providing access to all racial groups to HE had its own challenges, of which 
communication was one. The next debate was on how to help these students, how the 
curriculum should respond to the new challenges. Adding Communication Skills was 
in line with a programme that was relevant, responsive, transforming and diverse, by 
providing access to black students, adding value to the lives of students and 
sharpening their skills. The principle of a coherent programme had to be applied 
because this module was in the lower levels of the programme structure [CHE]. 
The idea of filtering students was unfortunate. As a black person who was 
studying at a technikon, I did witness this type of practice. My view is that this approach 
was harsh to a student who was hungry for education; the outcomes of poor schooling 
were not his or her own creation. 
Most of the lecturers came from the era of the divided SA, including most of the 
industry captains. This is highlighted in chapter two, which states “Some of the 
lecturers working in HEIs were educated under the apartheid regime, some were 
parents and some worked in different industries.” The majority of students found 
themselves in the hands of these professionals. There was awareness that providing 
access to all students presented a challenge in terms of throughput [CHE 2013]. 
Curriculum reform should be part of the debate in trying to effect transformation to 
eliminate the ills of the past. 
I will discuss the restructuring of HE because there were curriculum changes 
linked to it. For example, the convenor system was discontinued, the old NATED 
diploma was registered in a new framework and SAQA and ECSA redefined the 
standards for qualifications. 
6.5.3.2 Restructuring of higher education 
After 1994, HE underwent restructuring that led to the establishment of the CHE, 
SAQA and NQF. This was highlighted in Chapter 2, which says, “Through the Higher 
Education Act 101 of 1997, a single coordinated qualifications framework was formed, 
which is the NQF and is used for universities and technikons”. The NATED 
programmes (technikon programmes), including the NDip Mechanical Engineering 
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Technology, were re-registered and listed in the NQF framework. In 2008, SAQA and 
the ECSA released the standards for engineering qualifications. The NDip was 
redefined in the new standards to a 360-credit diploma, with a fully detailed purpose 
statement, guidelines for credit distribution per knowledge area and assessment of 
outcomes. 
In the following section, I will highlight changes that were aligned with the 360 
diploma and discontinuation of the convenor system. 
6.5.3.2.1 Change – 360 diploma and discontinuation of convenor 
system 
The old NATED diploma was registered in the NQF framework as a level 6 Diploma. 
SAQA and ECSA released standards for the 360 diploma. The convenor technikon 
curriculum development procedure was discontinued. After the resizing and shaping 
of universities and technikons in 2005, technikons ceased to exist; UoTs, CUs and 
universities were formed.  
Referring to the discontinuation of the convenor technikon system of curriculum 
development, Participant F Annexure F #3 felt that:  
“universities were left alone to establish collaborations with peer institutions.”  
There was never a vacuum; the CHE provided NQF guidelines on how curriculum 
development should be approached by academic departments. None of the 
participants made comments about these guidelines. When asked about the 360 
diploma there were mixed feelings. 
In 2005, the old NATED S-course NDip was re-defined to a 360 diploma at NQF 
level 6. This introduction leads to a discussion of the curriculum change from the 
NATED diploma to the 360 diploma. 
(a) Document analysis data 
The document analysis revealed that the old NATED diploma was re-defined and 
subsequent to that the ECSA accreditation of a certain university in 2011 was based 
on the 360 diploma. 
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The summation from the results states that in 2005, ECSA and HEQSF introduced the 
new 360 diploma that had 360 credits based on notional hours such that each module 
has 10 or 12 credits. 
Document: SAQA 
 [http://allqs.saqa.org.za/showQualification.php?id=49744] 
 “The programme leading to the qualification shall be a 360 minimum credits or 
equivalent programme with a minimum of 120 credits at the present NQF Level 
6”. 
“The content of the programme when analysed by knowledge area shall not fall 
below the minimum credit values of the total actual credit for the programme 
specified for each knowledge area.” 
 
(b) Interview data 
The participants did not mention upfront the change from the three-credit NATED NDip 
to the 360-credit diploma. They did not ascribe changes to the new ECSA/SAQA 
standards of the diploma. There was no mention of re-curriculation because of the 
restructuring of HE, where HE programmes had to reflect and comply with the new 
standards.  
The interview questions asked about the 360 diploma and change in credits. 
The change from the old NATED diploma to the 360 diploma was not well articulated 
by the participants. Some changes and leadership defined the 360 diploma as a “new 
definition” or “something for the future”. Even participants who were actively involved 
with ECSA accreditations of institutions did not provide convincing understanding 
about the 360 diploma. 
Some participants were HoDs when their departments were accredited by 
ECSA on the 360 diploma. They went through the process of completing the 
paperwork in preparation for accreditation. They were involved in using the credit 
calculation formula and also allocating credits per knowledge area. It seems as if 
participants did not see themselves as part of the change. 
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(c) Summary 
After 1994, black students gained access to HE in large numbers. They encountered 
challenges; the HE system was caught unprepared. Among their challenges was that 
they could not communicate. Through the convenor system, Communication Skills 
was added to the course, but it did not improve the situation. 
The CHE expected a review of HE programmes so that they would be 
accessible, relevant, responsive, and transformative. SAQA introduced the 360 
diploma together with ECSA. It was expected that engineering education programmes 
would be reviewed, hence ECSA accreditation was based on the 360 diploma. 
The conclusion was that participants were not aware of the changes that had 
been introduced to the NDip curriculum through the SAQA/ECSA standards for the 
qualification. Therefore, the expectation of the CHE that educational programmes 
would be transformed was unlikely to be fulfilled. Some of the participants did not see 
themselves as part of this change in the country. 
I subsequently discuss the findings about curriculum changes that occurred as 
a result of technological advancement in industry. 
6.5.4 Technological Advancement in Industry 
Gibbons highlights that “the explosion in technology and information sciences have 
created a new skills base within the traditional university and forced changes in the 
curriculum” [Gibbons (Jansen, 2002; Gibbons & et. al, The New Production of 
Knowledge, 1994)]. The data analysis showed that industry and technological 
advancement were responsible for some of the changes in the curriculum. Industry 
seemed to be a strong and powerful driver of curriculum changes. During the change 
from T-courses to S-courses industry was extensively consulted and a list of industry 
partners across the country was provided by the convenor technikon. Most participants 
saw industry as the trigger for curriculum changes.  
Participant G made this submission about industry and the NDipNDip: 
Annexure G #32: “… industry wanted it.”  
Annexure G #63:, “Technical education was about industry.” 
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The technikons had an Industry Advisory Committee, in which there was industry 
representation. Industry input on the curriculum and graduates was received through 
that forum.  
Participant C Annexure C #40, said, “the ECSA and SERTEC discussions … the next 
trigger was umm, the advisory committee meetings.” 
He also referred to, “Feedback from industry through Advisory Board meetings 
informing the university about the shortcomings of students.” 
Contrary to Winberg’s view, Participant E believed that industry did not get involved in 
the subject content. He said: 
 Participant E Annexure E #16: “The industry …  Don’t get too much involved in 
the subjects.” 
An unfortunate comment came from Participant A, who believed that black students 
were not well received in industry.  
When the new diploma was introduced in 1992, a prospectus made this 
comment about industry: 
“In 1992, the first semester was teaching of the new program modules, second 
and third semesters with industry was waiting the finalization of the structure 
proposal by industry. * stood for the comment, “proposed, not yet finalized.” 
The technikons were waiting for industry to approve the structure of the new S-course 
NDip. 
The world of technology is changing fast. From 1990 to 2015 (about 25 years) 
technological advancements occurred across the world. Chapter 2 highlights that “the 
explosion in technology and information sciences created a new skills base within the 
traditional university and forced changes in the curriculum.” Engineering programmes 
had to be responsive and relevant so that graduates would have the necessary skills 
for the world of work. There was evidence that some curriculum changes were 
necessitated by technological advancement. This required regular curriculum reviews 
to ensure that the curriculum would remain relevant and responsive to the needs of 
industry and current technology. 
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Against this background, modules were added to the curriculum because of the 
change in technology in the workplace. 
6.5.4.1 Introduction of technology-based modules  
The results from data analysis revealed that Computer Skills, CAD and Computer 
Programming were added to the curriculum. These changes were led by the convenor 
technikon system and were implemented by all technikons. The purpose of adding 
these modules was to increase computer application in the programme and to prepare 
students for the workplace. These modules assisted the students to develop skills to 
use in the world of advancing technology. This purpose was in line with making the 
curriculum relevant, responsive and productive. This was also in line with the vision 
and purpose of technikon education, namely:  
“The technikon concentrates on training in and practice of technology (including 
development); graduates are expected to have human skills, and continuously 
updated skills on technology”. (NATED, 2001) 
Extracts from the results data are given below: 
Participant B Annexure B #1: “…started to introduce CAD.”  
The 2005 programme structure showed that the module Computer Skills was 
introduced, and was later changed to Computer Programming Skills. 
Participant F discussed feedback he had received from students on the skills 
they learnt from CAD. The CAD module was generally taught in the first year of study. 
Students felt that when they needed to apply the knowledge in the workplace, they 
had forgotten it. Participant F highlighted that students did not feel confident in 
applying for jobs that needed CAD skills. Participant F said: 
Annexure F #21 “… you know ‘mfundisi’, but you know the problem, the last 
time we did CAD was when we were doing (laughing) CAD”.  
To counteract this challenge, the participant recommended integrated teaching and 
application of CAD and Communication Skills in all modules throughout the 
programme in every module:  
Participant F Annexure F #21: “We need to really, you need to, you need to 
really get that skill going right throughout your, your, you know, until, right at the 
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end. I think a student will be better placed, better prepared for the workplace in 
that sense.”  
The introduction of the technology-based modules was a good curriculum 
decision. It was indeed necessary to have monitoring mechanisms to assess the 
impact of the change. Participant F had sound ideas; he had all the powers to introduce 
them in his department. 
 
The data discussed up to now reflected changes that were driven by the 
convenor technikon, industry and the change in the political history of the country. 
Some changes were introduced by the institutions or departments for various reasons. 
These changes would be per institution and department, not across the country. 
 
6.5.5 Changes Introduced by the University/Faculty/ Department 
 
The changes that are discussed below were introduced by an institution and were 
applicable to it only. These changes were subjected to the internal curriculum 
development processes of that particular institution. Curriculum changes driven by 
technikons or universities did not apply to all institutions and departments in the 
country.  
The summation from the data indicated that the internal process involved management 
or the HoD initiating a change, getting approval from the department, faculty and finally 
senate (depending on the nature of the change). Subject committees with specialists 
guided the process. 
A participant reported that he created streams and elective modules at a certain 
institution. 
6.5.5.1 Creating streams and elective or optional modules 
A department in another institution created streams and elective modules so that 
students could avoid difficult modules. This also helped to solve time-table clashes for 
the repeating students. 
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(a) Background 
Participant D was a long-serving academic and an HoD in an HEI.  
He was a strong driver of this initiative in consultation with industry. He facilitated the 
creation of specialisation streams in Manufacturing, Motor Vehicle and Management. 
The elective modules that were forming the different streams were chosen from the 
NATED document. This change was in line with the objectives of the technikon and 
had the prescribed credits as per the NATED document. 
According to the participant, the motivation for this change was that there were 
students who found modules such as Theory of Machines difficult. This change 
allowed the students to choose alternative modules from the electives to complete 
their qualification. There were also students who were repeating some modules across 
levels who had a problem with time-table clashes. The students with time-table 
clashes were able to attend the elective modules after hours, since these modules 
were offered after hours. This arrangement was convenient to students who were 
working as well, as  the participant explained.    
Theory of Machines was a major module; students who bypassed it were 
unable to proceed to BTech. Being aware of this, the participant explained how he 
cautioned and counselled students about the disadvantage of not choosing Theory of 
Machines. He advised students to register with UNISA for the modules they bypassed. 
According to the participant, industry welcomed the decision and it made a huge 
positive difference to the students. The change created extra work for the lecturers, 
but they remained motivated.  
The interview data showed that at one institution, the participant facilitated the 
creation of stream and elective modules. From the results it was described as, 
“Established stream offerings resulting in introducing elective modules.”  
Participant D Annexure D #4, said, “we looked at subject content … wedid 
introduce elective subjects.”  
Participant D Annexure D #4, said, “I have established a  pool of optional 
subjects, we did introduced the maintenance engineering subject, motor vehicle 
1 and motor vehicle 2,  in terms of manufacturing umm we did introduce elective 
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subjects which was err subsequent to manufacturing 1, we did introduce umm 
manufacturing 2 and 3.”  
 
(b) Process 
This was an internal curriculum development process. The process started with a 
proposal that was submitted to the faculty board and finally approved at senate.  
This process was supported by the document analysis. In a different institution a head 
of school wrote a memorandum to the faculty requesting permission to offer a BTech 
qualification. 
(c) Impact 
Assessing the motivation for creating streamlines, the department was addressing the 
throughput. Students were able to choose soft option modules and still graduate. Many 
a time repeating students had time-table clash problems, which might compel them to 
stay longer in the programme before graduating. 
This change was carefully planned, managed and monitored by the HoD. 
Potential problems for students were mitigated in advance. The curriculum was 
modified to mitigate the poor throughput challenge. Graduates had a wide choice of 
careers, for example in manufacturing and the automotive industry. Those students 
who wanted to proceed to BTech could study Theory of Machines later. 
The next change was introduced by an institution that streamlined overlapping 
content across modules or levels of study. 
6.5.5.2 Streamlined module content or syllabus 
Streamlining was best described by Participant E Annexure E #10, who defined it as 
making “small changes to various syllabus to various subjects. It’s moved around in 
some subjects maybe moved from say second level to third level or vice versa”. 
Other descriptions to improve understanding of streamlining were obtained 
from the results derived from the data: 
Participant D said, “The content for modules and logbooks were relooked, so 
that overlapping and repeated content was moved or removed.” 
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Participant A, #2, Annexure A, explained, “meaning that for example you have 
Strengths of Materials 2 and then you repeat the same teaching in Design 2, 
you know to streamline.”  
From the data I gathered that streamlining of the subject content seemed to be a 
process of reconsidering the subject content for each module and across levels. The 
process involved checking overlapping content and repeated teaching, deciding if the 
module was overloaded, whether the content was still needed, or needed to be moved 
to an earlier or later year of study or eliminated completely. 
(a) How to streamline (tools) 
The tools and the guiding principles for streamlining were not specified by the 
participants and I did not probe them on this. The NATED document contained the 
syllabus outline for each module. The module content builds into the purpose of the 
qualification, also ensuring that the graduate will acquire the desired skills. In some 
institutions, there were subject committees that were actively involved in monitoring 
the process. Participant A claimed that streamlining took place across modules such 
as Mechanics of Machines and Strength of Materials or Thermodynamics and Fluid 
Mechanics. In his own words (Annexure A #2), “there was a lot of overlap that we tried 
to eliminate, you know to make it more streamlined for the students.”  
(b) Unsuccessful academic staff initiatives to streamline  
In another institution lecturing staff tried casual discussions on streamlining the subject 
content, but were not successful. Participant C claimed that academic staff were 
discussing the matter among themselves: 
Annexure C # 35: “… saying our subjects are not streamlined. We’re doing a 
lot of repetition for arguments sake, we doing blades and, and vector maths in, 
in veins. We doing it in fluid dynamics and we doing it in thermodynamics, and 
then we repeating it again at BTech level, can’t we rationalise a little bit, take 
some of that out and put components in that we feel is actually important 
knowledge for an, for a student, typically umm, umm, hydraulic circuits. The 
teaching staff would be looking for more technology involvement in the content, 
we wanted to get a little bit more computer programming involved.”  
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These talks were fruitless because they were not HoD-driven.  
Participant C Annexure C #35 said, “I think because it was staff-driven, and 
actually you know, didn’t really go very far”. 
According to the discussion above, academic staff were willing to engage in curriculum 
debate but lacked leadership. Most of the changes that were alluded to within 
institutions were initiated by HoDs, with less evidence of involving other academic staff 
members. 
  
(c) Implications for workload and purpose statement 
A credit is an indicator of the volume of learning by the student that takes place in each 
module. The streamlining process did not indicate how the credits and the volume of 
learning were affected or at least informed the process. The intentions looked sound 
but could easily lead the qualification into the wrong path. The purpose of the 
qualification is the basis for deciding on the credits and module content. 
In some institutions the process was consultative. Participant A Annexure A #2 said,  
“Those were internal processes at the institution where I worked, in order trying 
to streamline a little bit the teaching. The lecturers with the head of department 
would discuss and take module by module and see what we can move from 
here to another module or from the other module back.”  
In other institutions there were subject committees that would oversee the process. 
Participant E made a comment about subject lecturers and subject committees. 
Participant E Annexure E #18, “Subject lecturers themselves would confer … 
would be discussed in the subject committees.” 
(d) Impact 
The impact of streamlining was not articulated in the data. 
(e) Summary 
In my view, streamlining was done without considering the purpose of the qualification, 
module credits and the workload of the students. Streamlining of content was an 
internal process; there was no indication of the tools that were guiding the process. 
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The intentions seem to have been good, but in some institutions lecturers were not 
encouraged. The HoDs did not support their initiatives.  
Another internal change was the changing of elective modules into compulsory 
modules. 
6.5.5.3 Changing elective modules to compulsory ones 
In one institution, some elective modules at NDip level were actually prerequisites for 
modules at BTech. Students who had avoided these elective modules found 
themselves unable to do some modules of the BTech. BTech is a qualification that 
builds on the ND. 
(a) Background 
Participant A reported how he changed an elective module to a compulsory one. There 
was a situation in his institution where the module, Design 3 at final year (S4) level, 
was an elective. Students who had not done this module would not be able to register 
for a BTech design project. After students had spent time in industry, they registered 
to study BTech and they used to get design projects from industry. The participant 
said that these students were allowed to register for Design 3 (at diploma level - for 
non-qualification purposes) while doing other BTech modules or were admitted into 
the BTech Design class based on recognition of prior learning. He said that this 
approach was not sustainable; students were not happy to study Design 3 at diploma 
level. The end result of this option was “angry” students. 
At diploma level, students were avoiding the elective Design 3 module. The 
participant alluded to the fact that the Design 3 lecturer was a dedicated lecturer and 
the students found his design module demanding. Another participant from the same 
institution said that this same lecturer was trying different methods in the classroom. 
Because the module was demanding, students found it difficult to find time to do other 
modules, hence they would end up dropping Design 3.  
(b) Process 
The HoD made a decision without calling for the participation of other lecturers. 
Participant A Annexure A #2 admitted this, saying,  
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“The only change that I made, I, I personally made was the change in the design 
course.”  
His actions were guided and informed by his experience with ECSA.  
Participant A Annexure A #2: “… from 2000 I was involved with ECSA. I knew 
that for ECSA, it's very important the design.”  
The summation of this change from the results was: 
Participant A Annexure A #2: “Design 3 was not compulsory, structured all 
design modules making them compulsory”. 
Participant A, #2, Annexure A: “… so basically what I did I structured the Design 
making all the modules compulsory.” 




Aligning the curriculum towards vertical articulation was important for the CHE 
guidelines programme working group. The process should be open and encourage a 
debate among colleagues. There was a sense of power play where the HoD seemed 
to be using his power of influence to chop and change the curriculum without 
consulting other staff members. As already mentioned elsewhere, teamwork and 
consulting other academic staff are crucially important [CHE]. Curriculum development 
is a continuous process [CHE]. 
The next change was started and implemented by the executive management of the 
institution. 
6.5.5.4 Management changing assessment methods 
The executive management of a certain institution decided to change examination 
methods by making sure all modules were examinable. They did away with continuous 
assessment. The participant who shared this information did not subscribe to the 
motivation of management.  
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Participant D Annexure D #55 said, “We’ve tried from continuous assessment 
into examinable … the management was unhappy… it was like executive 
decision, they decided, no we need to run exams for all the subjects.” 
However, the department later applied to change the assessment methods for some 
modules, such as Drawing, from being examination-based to continuous assessment. 
The department implemented this change because Drawing was a skills-based 
module and students needed time to complete the tasks. 
Data showed that some changes were made to the curriculum as a result of a 
recommendation during the accreditation process.  
6.5.6 Accreditation of Engineering Programmes 
The Engineering Accreditation body used to be SERTEC and the function was later 
taken over by ECSA. Participants made submissions, implying that the accreditation 
process was one of the drivers for curriculum change. Data analysis showed that some 
changes came about via the accreditation process. The results showed that 
participants felt that SERTEC and ECSA were “imposing” the curriculum on them and 
that they were “cracking a whip”. 
From section 5.3.2.2, the results were summed up as: “During the accreditation visit 
ECSA and SERTEC assessors will give a comment”. 
The participants said in their own words: 
Participant C Annexure C #42: “Yes, I, I think the structure was always, I, I felt 
always it was a dictator thing … ECSA puts down the model of how they see a 
qualification and we must all comply … I’ve sat with ECSA over a period of time, 
I have not seen the discussion at any level, where ECSA says how, how shall 
we, what shall a mechanical engineering qualification look like.” 
When Participant D Annexure D #60 was asked whether the accreditation 
process done by ECSA or SERTEC could be a trigger, he responded, “I believe 
that … So, I believe that SERTEC did, it was a whip … like a controlling body 
alright.” 
Participants believed that ECSA was a powerful voice when it came to curriculum 
development. Some participants also believed that within ECSA there were influential 
 
254 | P a g e  
 
people. Other participants suggested that if the accreditation process had open-
minded teams; they would give sound input towards curriculum development. At the 
same time, accreditation teams could be composed of people who could recommend 
counter-productive changes to the curriculum. Someone saw SERTEC and ECSA as 
organisations that were “cracking the whip” on curriculum matters. Maybe it was this 
view that made other participants seem to make the curriculum development process 
an “ECSA thing”. 
There is a view that accreditation bodies should drive curriculum reform [Mills 
and Treagust (2003, p. 4)]. Clearly the participants agreed that the accreditation 
process was driving the curriculum development process. They also indicated that 
they felt that the accreditation bodies “dictate, whip, force” the changes and that the 
process may be subjective. 
The change described below was made because of a complaint that was 
received by the department during the accreditation process. 
6.5.6.1 Collapsing three modules to two modules 
Data analysis showed that a certain department was visited by ECSA for accreditation. 
Among other comments, the team complained that the programme did not contain 
enough computer application. In response, the HoD collapsed three Design modules 
into two modules to provide space for a CAD module. 
The summation from the results was: 
“The HoD collapsed three Design modules into two design modules.” 
(a) Process 
Participant C narrated that ECSA visited their department for accreditation in the early 
2000s. The ECSA team found that there was not enough computer application in the 
programme. According to the participant the HoD at that time made an “autocratic” 
decision and on his own tried to “free himself” by adding a CAD module. The 
participant alleged that the HoD unilaterally collapsed Design 2, 3 and Machine Design 
into two modules so that the number of modules making up the qualification would not 
change. The participant felt that the HoD could have consulted the academic staff 
while trying to solve the ECSA concern. As a consequence of the HoD’s unilateral 
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decision, the department lost an important module, a compromise on design – “design 
suffered”, the participant concluded.  
 
Participant C expressed his unhappiness that the HoD did not consult them. 
Participant C Annexure C #35: “Did not consult anybody. … did not lobby 
anybody … it was an autocratic decision.” 
Imposed decisions could create negativity and resistance among staff members. 
This change was brought about by an accreditation process. The accreditation bodies 
are driving the change in engineering programmes: “there are studies conducted along 
the lines of improving the skills students are acquiring from HE. Accreditation bodies 
like ABET are adding their voice too. The recommendation from these studies and 
accreditation processes is that emphasis should be put on what students have 
learned, which is a big shift from the previous approach of ‘what is being taught”’, so 
that the programmes remain relevant [Mills (2015)]. The advancement of technology 
is here to stay and graduates should be well equipped to be of value to the 
technologically developing world.  
The CHE recommends a consultative process with all those involved. From 
what the participant said, the HoD planned and implemented the solution on his own. 
This approach could be highlighting signs of insulation between the HoD and the 
teaching staff or power play by the HoD. HoDs are not educational experts, simply 
educational leaders. I recall Prof Case (2016, pp. 290-291) claiming that the curriculum 
debate was a sensitive matter. I wonder if HoDs were avoiding the curriculum 
discussion deliberately. 
The HoD attempted to keep the number of modules the same, but the question 
of the volume of learning arises. A point of interest is whether the volume of learning 
in CAD was the same as the module that was removed. The next point of interest is 
the meaning of collapsed. Does it mean redistributing the module content between two 
modules, then adding the CAD content? That sounds like overload on the part of the 
student. Overload can have negative effects on the success rate of students. 
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The curriculum development process is too involved; the “nibbling and tinkering” 
could have devastating effects on critical issues such as the purpose statement, 
throughput and graduate skills. 
(b) Summary 
This change originated from an accreditation process. The HoD decided on a way out 
without consulting academic colleagues. From the participant’s point of view, the 
modules that were collapsed suffered in the end.  
The findings on the curriculum changes I have discussed are based on timelines 
across the period under investigation. Some curriculum changes were driven by the 
convenor system in consultation with industry. The change in political dispensation in 
1994 resulted in the restructuring and resizing of HEIs. The CHE, SAQA, NQF and 
ECSA provided guidance on curriculum development, which resulted in 
discontinuation of the technikon convenor system and the introduction of the 360 
diploma. Data showed that some changes were introduced by individual institutions 
and did not affect other technikons.  
6.6 Powerful People  
6.6.1 SERTEC and ECSA  
While scrutinising the data, there was a sense that curriculum development was the 
responsibility of a few individuals. It would be appropriate to dedicate this section to 
trying to understand the participants’ views about these individuals. 
Data showed that the curriculum debate could be influenced by what Participant 
F Annexure F #6 called “influential or powerful people.” Discussing the purpose 
statement, Participant G felt that a certain Mr xxxxx and Mr yyyyy were more 
knowledgeable about the purpose statement of the qualification.  
While sharing an accreditation comment about the number of modules, 
Participant C was quick to point out that Mr yyyyy was part of the convenor technikons.  
Speaking about triggers of curriculum development, Participant C said he 
believed that these were dictated by ECSA. He assumed that ECSA policies were 
driven by certain people from the science faculties at a certain university.  
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Participant C, #42: “Dictator thing … ECSA puts down the model … “the 
discussion was closed.” 
He saw ECSA as an organisation that was dictating the curriculum and that the 
curriculum discussion was a closed one. He was actively involved with ECSA and had 
never witnessed a meeting where the curriculum was discussed. 
Participant D defined SERTEC as follows:  
“SERTEC, it was a quality assurance, body right, it was a whip, it was like a 
controlling body alright.”  
He described the accreditation team members: 
 “they would force you to implement might not be to the benefit of the 
development, or developmental.”  
Participant F Annexure F #54 thought that the accreditation process could be 
subjective. He had this to say about ECSA accreditation and its influence on 
curriculum development:  
“it depends who’s here and you know, and the kind of experiences themselves 
they have and what they have seen or heard being done elsewhere. They feel 
that this is the trend or this is the way to go.”  
I have underlined some words that participants used about the curriculum drivers – 
“dictator, closed, they, force, whip, depends, they feel, way to go.”  
Participants were using these words to describe SERTEC and ECSA, including the 
behaviour of the accreditation team members. This suggests that the participants were 
not impressed with the accreditation bodies and the teams. The fact that there were 
individuals who were known to be “powerful and influential” could make other 
participants in engineering education take a back seat. 
6.6.2 Heads of Departments 
Some participants alleged that HoDs were also part of the “influential and powerful” 
people.  
An HoD introduced change in his department, but did not support the vision of 
the DoE and institution management. 
Participant D would not believe that a curriculum development process should 
be driven by the DoE and/or university management. Annexure D #58: “Department 
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of Education … pressure to change”. With this attitude, changes in the curriculum that 
were driven by the DoE and management could meet resistance and defiance from 
the participant. 
The HoD making changes unilaterally resulted in discontent. 
Participant C expressed his unhappiness that the HoD did not consult the staff: 
Annexure C #35: “Did not consult anybody … did not lobby anybody … it was 
an autocratic decision.” 
Participant A Annexure A #2 who was a HoD, said,  
“The only change that I made, I, I personally made was the change in the design 
course.”  
Participant D was instrumental in making changes in his department: 
Participant D Annexure D #4: “I have established a pool of optional subjects, 
we did introduced the maintenance engineering subject, Motor Vehicle 1 and 
Motor Vehicle 2, in terms of manufacturing we did introduce elective subjects 
which was err subsequent to Manufacturing 1, we did introduce umm 
Manufacturing 2 and 3.”  
 
There seemed to be a practice of power play in curriculum development. Data showed 
lack of debate, which should be facilitated by all parties concerned.  
6.7 Role of Lecturers in Curriculum Development 
There was no evidence of the participation of lecturers in curriculum development. 
There was however evidence that lecturers’ efforts to engage in curriculum 
discussions were not successful. 
Participant G described how he tried to be creative by reviewing the curriculum 
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Participant G tried a process of creating a specialisation stream: 
Annexure G #43: “Then I tried to break away ... try get a specialisation … but it 
hasn’t really gotten off the ground.” 
Participant B was a lecturer for about 10 years; when asked about the process of 
curriculum development, his response was: 
Annexure B #18: “Well, look, I wasn’t involved in the development.” 
His understanding was that his primary role was to make sure that the objectives of 
the course were achieved at the end of the semester. 
Participant B, #18: “We achieved the objectives of the course by the end of the 
semester.” 
Asked if lecturers had input into the syllabus, Participant B Annexure B #20 said, “Not 
really, I don’t think so.” 
In Annexure B #28, he described himself as “I was very much a man on the ground.” 
Elsewhere casual discussions by academic staff members about streamlining 
the subject content were not successful. Participant C said academic staff members 
were discussing the matter among themselves: 
Annexure #35: “… saying our subjects are not streamlined. We’re doing a lot of 
repetition for arguments sake, we doing blades and, and vector maths in, in veins. We 
doing it in fluid dynamics and we doing it in thermodynamics, and then we repeating it 
again at BTech level, can’t we rationalise a little bit, take some of that out and put 
components in that we feel is actually important knowledge for an, for a student, 
typically umm, umm, hydraulic circuits. The teaching staff would be looking for more 
technology involvement in the content, we wanted to get a little bit more computer 
programming involved”.  
According to Participant C, the outcome of these talks would be fruitless 
because they were not HoD driven:   
Annexure #35: “I think because it was staff-driven, and actually you know, didn’t 
really go very far”. 
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From the discussion above, academic staff were able to identify the need to 
reconsider the subject and ask themselves if it was still suitable for the purpose. What 
seemed to be lacking was a properly guided curriculum discussion that would assess 
the streamlining issues objectively and constructively.  
 
The role players in the curriculum development process are some people in 
SERTEC and ECSA circles and to a certain extent the HoDs. Participant F had sound 
curriculum development ideas on Communication and CAD, but he never saw himself 
as one of the powerful and influential people. This is a sad state of affairs, because he 
had been an engineering lecturer and HoD for over 20 years, but would not make a 
change in the way things were done in his department. Maybe the convenor system 
and ECSA had made people fold their arms. 
6.8  Implementation of Changes 
After it had been decided to make the changes, someone had to make sure that these 
were implemented. Figure 6.2, shows the process of implementation. HoDs were in 
the centre of implementing the changes. It can be seen that HoDs might have chosen 
to implement the changes or not. This section reviews the role and attitude of HoDs 
based on the participants’ responses. 
6.8.1 Role of the HoD 
The role of the HoD, as far as curriculum development is concerned, is to facilitate 
curriculum development, review or reform. He should be monitoring that decisions 
taken about the curriculum are implemented. Participant D explained his role, 
Annexure #8: “I am providing good leadership … I facilitate changes … I believe in 
team spirit … teamwork … I provide strong motivation for people.” This explanation 
was a mouthful; an HoD was defined as a leader and facilitator, accountable and 
responsible for what was taking place in his department. 
It seemed as if the HoD should be a good facilitator who is knowledgeable on 
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Figure 6.2: Flow diagram for the implementation of curriculum changes 
6.8.2 Attitude of Heads of Department 
 
(a) Towards DHET and institution management 
Participant D would not accept that a curriculum development process should be 
driven by the DoE or university management.  
Annexure #58: “Department of Education … pressure to change”.  
With this attitude, changes in the curriculum that were driven by the DoE or 
management could meet resistance and defiance from participants. 
(b) Purpose statement 
The purpose statement is an important guiding paragraph for a curriculum. Most 
participants were not aware of this statement. Participant D was actively involved with 




Accept and implement Make no change 
Monitoring of impact 
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response when asked if he had ever seen a purpose statement of the qualification 
was: 
Participant D, #69: “No I did … ok SAQA and all that documentation … we do 
have our own purpose statement.” 
When asked about the effect of the purpose statement on the programme structure, 
his replies revealed an evasive attitude: 
 Participant D Annexure D #74: “No.” 
 Annexure D #74: “I did see.” 
 Annexure D #74: “ECSA would require you to have a purpose statement.” 
 Annexure D #74: “But is for me more like a formality.” 
Then he made a general statement about engineers and the purpose statement: 
Annexure D #74: “I don’t think in engineering people would worry about … 
statements and purpose and mission and vision.” 
Annexure D #74: “People would rather focus on what is relevant.” 
In view of the fact that Participant D was an ECSA assessor, an HoD and an active 
member of professional bodies, this attitude about the purpose statement was rather 
disappointing. This response seems to say that he was not interested in a purpose 
statement.  
Talking about the purpose statement, Participant F came across as defensive 
and evasive.  
Participant F Annexure F #64: “I would not recall it … (laughing)”  
After this response he gave a convincing explanation of the purpose statement. 
On the formal purpose statement, he asked, Annexure F #66: “Formal … from 
whose point of view?” 
Concluding his description of a formal purpose statement, he said, #68, “I hope 
that’s formal enough … (laughing).” 
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Participant F responded well to all the questions about the purpose statement, 
but his attitude seemed to be “mocking” the idea of a purpose statement. 
Participant A said that they used to make jokes about the university’s purpose 
statement and it was annoying that management wanted staff to learn it by heart. 
(c) Credits and credit calculation formula 
Participant E believed that credits could be confusing and that the credit calculation 
formula was complex. 
Participant E Annexure E, #37: “Credit can be very confusing you know. The 
credit value is a very odd value.” 
About the credit calculation formula, he said, Annexure E #55, “It’s quite a 
complicated formula.” 
His attitude to the credits and the credit calculation formula was dismissive.  
Asked about how credits were determined, Participant F started by laughing 
and then replied: 
Annexure F #78: “unfortunately … were decided … I cannot explain the process 
…”  
This response seems to be suggesting that all these things were imposed from above 
rather than implemented in practice. 
Participant F saw some powerful, influential people who were driving the curriculum 
development process. He believed that changes were imposed by these people. He 
seemed not to see himself as one of these people. 
 Participant F Annexure F #106: “… generally a view from people, practitioners, 
and employers.” 
 Annexure F #106: “It came from some powerful or maybe influential people out 
there.” 
 Annexure F #106: “… probable came from, through ECSA.” 
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Participant F did not see himself as part of these people. He had dynamic ideas about 
improving communication and CAD application, but did not implement those in his 
department. 
(d) Neglecting an accreditation recommendation 
Participant C narrated that during an ECSA accreditation visit, Mr yyyyy, a powerful 
individual in ECSA, recommended that they reduce the number of modules from 26 to 
25. He thought this recommendation was ignored:  
Annexure C #24: “I don’t think we did address it.”  
The participant was the HoD at the time; he resisted the proposed curriculum change. 
 
(e) Taking note of problems but ignoring them 
Participants C and F were aware that the introduction of Communication Skills, which 
was supposed to help improve the reading and writing skills of students, was not 
effective. Participant C believed that the introduction of Communication Skills did not 
help to improve communication among the students. 
 Participant C Annexure C #30: “We didn’t see an improvement … it was still 
deteriorating.” 
In a period of about 25 years, they had noticed that the introduction of Communication 
Skills was not effective. They were both in a position of power and influence. They 
could have done something about the situation, but seemed not to see themselves as 
part of the solution. 
(f) Impact studies 
Participants D and F were aware that impact studies could help in determining if 
changes were effective. They were in a good position to suggest monitoring 
mechanisms to ECSA, but chose to ignore the problem. 
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6.8.3 HoDs and Throughput 
It was no secret that the throughput of engineering programmes, including the NDip, 
was poor. Participant D tried to improve the throughput in his department by 
introducing streams and elective modules. Apart from Participant D’s initiatives, none 
of the participants seemed concerned about the throughput in their departments. 
There was general concern that engineering programmes were overloaded. 
Participants were in a position to mitigate and question the workload of the students. 
The credit calculation formula was a tool that they could use. 
Assessment methods deserved attention because it was a well-known fact that 
tests and examinations were the worst methods. None of the participants was 
concerned about assessment methods.  
6.9 Discussion of the Case Studies 
Results show that there has been numerous calls to the engineering education 
community to reform the curriculum. In Table 2.2 I revealed a list of research articles 
that show how industry, accreditation bodies, professional bodies, governments and 
research institutions have been making a call a review of the engineering curriculum. 
Data presented in Table 2.2 started from 1999 to 2018 with one call.  I have also 
presented in Table 2.3 a comparison between traditional curriculum and the 
transformed curriculum and the graduate attributes that concerned parties are looking 
for in a graduate. Curriculum changes should show efforts to move away from the 
traditional curriculum to a curriculum that is student-centred, have the characteristics 
that are in Table 2.3. The journey that communities of practice will embark on towards 
a reformed curriculum will need leaders who understand change management. Some 
academics understand the need for are change but are waiting for leadership; others 
are concerned with their academic freedom while others have their own reasons to 
hold to the traditional curriculum. Change management is critical if this project of 
changing engineering curriculum is going to be successful. In section 2.12, we read: 
“In 2013, Gibbs (Gibbs, 2012) affirmed that the transformation of the engineering 
curriculum is slow and research on change management with respect to curriculum 
reform is still new”. 
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A few Universities across the globe that attempted curriculum development 
were under studied. I will discuss the factors that triggered the process, the change 
that was decided and the impact on graduates and teaching stuff. 
 The triggers of the process were staggered across the different Institutions and 
they were: (i) a call for a curriculum reform from external organisations like Engineers 
Australia, Accreditation bodies and so on; (ii) a deep desire to help improve 
undergraduate engineering education by making it attractive, introducing a new 
paradigm; (iii) making engineering education student centred; (iii) redesigning an 
engineering education system that is integrated, multidisciplinary and collaborative; 
(iv) redesign teaching methods.  
As Goldberg alludes in Section 2.8.2: “highlight organisations like the National 
Science Foundation that invested large sums of money into efforts to change 
engineering education. Other organisations are Duderstadt Report, Engineering for a 
Changing World: The Millenium Project; the Presidential Council on Competitiveness. 
There is a desired to have a curriculum that helps develop skills in graduates such as 
the engineering’s role in the society, critical thinking, team work, socio-economic 
understanding, sustainability, ethics and entrepreneurship. Boeing is also known to be 
vocal in calling for change in engineering education”. 
“Mitchell et al believe that strong criticism of engineering curriculum are echoed 
in research reports like in 2013, Perkins released a report titled “pipeline of 
school leavers into engineering study; MacDonald (2014) wrote about 
difficulties faced by under represented groups entering engineering; Morgan 
and Ion (2014) researched on skills developed during university education. The 
Royal Academy of Engineering conducted a number of investigations into the 
process of “Educating Engineers for the twenty-first century”. The Academy 
consulted industry and academics highlighting skills shortages and skills gap in 
the graduates”. 
There are many factors that contribute to the call to reform the curriculum. The 
trigger for a particular Institution is used to build a vision for the new curriculum. The 
envisaged journey into a new curriculum would ideally need people to lead the 
process. Some of the triggers are top-down while some are bottom up.  
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In section 2.8.2, Kosmos et al explains: “focus their contribution to individual and 
systematic changes. At a micro-level there is a need for individual academics to 
change. A systematic change refers to a change at organisational level (department, 
faculty or university). For a change to be effective, the leaders of the process should 
appreciate both layers of change and integrate them”. 
At Colorado State University: “The vision was to design a curriculum that was 
integrated by encouraging collaboration in the faculty. They noted that students were 
studying in silos and were unable to connect topics; they couldn’t  see the relevance 
of knowledge in real life”. 
 Different Institutions used different strategies to approach the identified task of 
curriculum reform. Almost all of them, they worked with leadership teams, some of 
these teams were composed of academics who were seen as content specialists, 
curriculum specialists, psychologists and in some cases educational researchers. 
Staff members who were passionate about curriculum reform were encouraged to be 
part of the task teams. Change management strategies were used in creating 
communities of practice in the faculties or departments. 
 At Illinois State University, “The iFoundry Incubator was formed and led by a 
team of passionate individuals, who were keen to make impact to the first year 
students. The Founders had a principle of working with willing staff members”. 
 At the University College of London their approach was: “The Faculty of 
Engineering Science embarked on a curriculum review and revision process in 2011. 
Discussions were centred around philosophy, directions and pedagogy that were 
required to develop engineers”. 
 The changes in the curriculum varied from institution to institution. One thing 
that stood out was the Illinois University whose vision was to change the “emotions 
and culture” of the first year engineering students. Olin College had a similar idea of 
making students the leaders in the new curriculum, they created a student-centred 
curriculum. Both institutions including Georgia Institute of Technology targeted the first 
year class. The idea was to change the attitude of a first year student by giving them 
projects to design and build so that they enjoy, trust and feel encouraged to pursue 
engineering. 
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At Olin College: “The so called basic courses were taught later instead of 
teaching them in first year. First year students were introduced into “designing things” 
using softwares. Students were made partners in curriculum development and into 
deciding a culture for the college. Establish a culture of communities, students were 
sharing domatories (accommodation)”. 
The changes they embarked on were overhauling the whole curriculum making 
it student centred, redesigning the traditional way of teaching, introducing a Project-
based learning, designing a holistic curriculum and encouraging collaboration with 
other faculties and other cases with peer universities. 
Prof Case et al while reflecting on the collaboration UCT, Kenya and Tanzanian 
Universities had on chemical engineering curriculum, believe that the autonomy and 
location of a university have a bearing on curriculum reform. 
These changes are systematic and are institution, faculty or department based 
as against single event or individual changes. This is in line with US call for a 
systematic change in engineering, section 2.8.2: 
“Kolmos et al page 392, claim that in the USA several organisations are calling 
for a systematic change in engineering education with more emphasis on process 
skills, entrepreneurship and innovation”. 
Some of the project leaders were involved in teaching the new approach in the affected 
first year modules: “Goldberg was teaching the first years one of the game changer 
courses”. 
There is evidence of a collaborative effort in redesigning the changes in the curriculum. 
In section 1.5.5 “Moore (2003, p. 304) highlights that curriculum development 
is being challenged by the insulation between academics and between disciplines; this 
is known as pragmatisation. It inhibits curriculum discussions and decisions”. 
The impact of the changes in Olin College are described you Goldberg who 
was part of a delegation from Illinois State University. He experienced the change in 
the students’ lives first hand and he calls it the Olin Effect.  
In section 2.12 it is written: “When Golberg was part of the Illinois delegation 
that visited Olin College, he claimed that he noticed the change in students. This he 
called the OLIN EFFECT. The introduction of first year students to design, software 
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modelling and building prototypes, resulted in motivated and compelled students who 
were able to understand the importance of the traditional courses like Mathematics 
and Science in later years. As part of the visit team from Illinois, Goldberg saw 
freshmen (as they call first year students) who were smart, articulate and confident. In 
his own words he said, “wow, this is interesting. These kids might not yet be full-
fledged engineers technically, but they really get it”. 
At Illinois, the impact to the students was summed up as follows: “Students 
started taking initiative of doing stuff without being pushed – aspirationally assertive 
acts. Students developed confidence, initiative and were emotionally strong as they 
identified themselves as engineers”. 
 The impact on students that was noticed in Olin and Illinois is remarkable. Their 
approach of changing the emotions and culture through the curriculum paid off. Few 
institutions could give feedback on how the changes impacted students, some had 
recently started the revised programs. The impact discussed here is based on the first 
year experience, not graduates. For students to graduate, they start in first year. At 
the University of Twente in Netherlands, their throughput and retention rate improved 
because they redesigned their curriculum, as their Vice Chancellor said, “make it 
attractive”. 
 The impact on academics in not outstanding. Academics belong to the 
communities of practice that Goldberg defined as protective of their academic 
freedom. In section 2.12, Goldberg said, “The challenge they faced when discussing 
change amongst Faculty academic members was an academic NIMBY problem. This 
is an acronym that stands for “not in my backyard”. Academics are open for innovation, 
new ideas and a new curriculum but do not touch or change their courses. Goldberg 
describes a situation where academics would go to an extant of promising each other 
not to vote for change in their courses, “you vote not to change my course, and I’ll vote 
not to change your course”, he calls this form of politicking logrolling”. 
 At Colorado State University, when reflecting on changing the culture amongst 
academics: “They have not provided feedback on the impact of the integrated system 
of engineering education. Their view and observations are that change is difficult. They 
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will continue to measure impact of reorganisation of faculty roles and teaching 
practices”. 
 At  Georgia State University, the impact on academics was seen as:Partnership 
was fruitful; 
“Enthusiastic about learning and adopting the redesigned curriculum; Departmental 
support; Positive attitudes and openness to learning; Frequent meetings; 
Researchers: Gained content knowledge”. 
 There are positive lessons to learn from these institutions about how they 
approach the projects on curriculum reform. The challenges versus the fulfilment from 
the outcomes are acknowledged. The leadership and the supportive role that was 
displayed during the process if remarkable. The vision to change the curriculum so 
that a better graduate can emerge was the focal point in the teams. The idea of 
concentrating on first year students, making them partners, targeting their emotional 
and cultural space is profound. 
The impact of the changes to graduates and academic staff is not as tangible 
as one would have wished. This might be the reason for a persistent call for curriculum 
reform up to this day. Curriculum reform seems like an uphill battle of undoing 
traditional methods, changing mindsets and challenging the status quo within the 
communities of practice in faculties and departments. It is a slow process and the 
resistance from the communities of practice needs strong leadership to transform the 
situation. Now the responsibility seem to lie in the hands of a few enthusiastic 
individuals, some are outside the disciplines concerned while some are inside the 
faculties trying to nibble changes in their modules. “Mills and Treagust (2003, p. 4) 
suggest another solution, where some HEIs might choose to “nibble” gradually at the 
edges of their existing programmes”.  
The call for curriculum reform in engineering education is still out there. The 
change in curriculum that will provide graduates with skills to make them employable 
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6.10 Summary 
The results show that changes were made in the education programme for mechanical 
engineering technicians. There is no evidence to prove that the changes were 
developmental and progressive. They seemed to be once-off efforts made in the hope 
that they would achieve the desired outcome. There is no clear indication that the 
impact of the changes was monitored. The changes were initiated by influential 
individuals and systems such as the convenor system, management, including HODs, 
and the accreditation process. Academics felt sidelined in the curriculum development 
debate. Some changes were the result of the change in the political change in the 
country and technological advancement. There is no evidence supporting the use of 
proper curriculum design tools while implementing the changes, for example 
considering the purpose statement, overloading of students (credits) and throughput.  
Curriculum development needs systematic change that is approached from top-
down and bottom-up led by passionate individuals who will be able to manage the 
emotions and culture of the academics. Small changes in module content by 
individuals would not be able to provide meaningful skills development required by the 
students upon graduation. The working in silos is affecting students negatively 
because they end up thinking that way, no connecting and linking topics across 
disciplines and to real life problems. The integrated and multidisciplinary approach and 
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Chapter Seven:  Conclusions and Recommendation 
 
The aim of the study was to explore and describe the impact of the changes in the 
education programme for mechanical engineering technicians from 1990 to 2015. The 
discussions in Chapter 6 show that a systematic change occurred in the curriculum, 
with a major change taking place in 1991/2 where the T-course was changed to S-
course program. There is no evidence of a revision of learning outcomes and 
programme objectives. This change had no impact on the graduates and academic 
staff. Another systematic change was that the qualification was redefined by ECSA 
and SAQA from a three-credit NATED diploma to a 360-credit diploma, around 2008. 
The new standard specified the purpose of the qualification, credit breakdown per 
knowledge area and the assessment of exit level outcomes (graduate attributes). This 
change could have seen a major overhaul of the qualification with alignment of 
learning outcomes to the key competencies and skills that are required from 
graduates. This was a missed opportunity of heeding a call for a curriculum reform. 
Many participants did not notice this change; hence it had no impact on the graduates 
and academic staff. Other changes were individual, affected individual modules and 
were not meant to change learning outcomes and the graduate profile.  
 The research publications provided insight to curriculum changes in a few 
institutions like Olin College, Illinois State University, University of Adelaide, University 
College London to name a few. Most of the changes were based on changing the 
competency and skills' profile of the graduates. Some of the changes targeted 
changing the emotions and culture of students in first year by introducing project-
based or problem-based learning. They introduced integrated and interdisciplinary 
education programmes. The impact of the changes on the students (graduates) are 
recorded in some cases while impact to academic staff was reported as changes in 
attitudes, beliefs and practices.  
 The overarching finding for the study is that the majority of the changes in the 
NDip programme were not systematic, except the two mentioned above. There is no 
evidence of basing them on the competency and skills audit for the graduates. There 
were no change management structures in place as a result academics felt left out 
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and students were not involved. As a result there were no mechanisms to analyse the 
impact of the changes on the graduates and teaching staff.  
 When considering the changes from the Universities based on the research 
publications, there were substantial changes at Olin College and Illinois State 
University and the changes had meaningful impact on the students and teaching staff. 
The curriculum reform process was driven as a project, good leadership was 
appointed to manage the change process for both students and teaching staff. They 
had a vision of what they intended to achieve in terms of the graduate attributes. Even 
the other institutions showed good intentions to change the curriculum towards a 
graduate that is employable and sustainable.  
 On the overall, the impact of the changes in the engineering curriculum on the 
graduates and teaching staff is minimal to non-existent. This view is supported by the 
continued call for a curriculum reform in engineering education.   
The approach of thinking about changing emotions and culture amongst both 
students and academics might be the best. 
As a contribution to an effective curriculum development process with measurable 
impact, I have drawn four distinct conclusions: 
● There is a disconnect between curriculum development and implementation in 
academic departments. Even though most academics have been lecturing for 
the greater part of the research period (some were/are HoDs; others are 
involved with accreditation as assessors), there seems to be a lack of 
understanding the importance of evaluating the relevance of learning outcomes 
to improve teaching and learning in engineering. Academic leaders who 
according to research need to facilitate engineering curriculum reform, are not 
aware about the process and its significance.    
 
● Curriculum development seems to be debated and decided at management 
level. The participants saw most of the curriculum changes as being “imposed” 
on the departments (institutions) without a consultative process. This position 
and view seem to have created some negativity; some participants used words 
such as “dictator” or “whip” when expressing their views about ECSA’s position 
on curriculum development. At the same time, some felt that even HoDs were 
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making changes without involving other colleagues. It seemed as if academics 
had no say in curriculum development matters. While this is the general feeling 
from the participants, one can draw lessons from the Olin College, Illinois State 
University, The University of Adelaide, University College London, where 
academics that are passionate to see the change in the lives of engineering 
graduates forged their way through. The top-down approach is not necessary 
a bad way of initiating the debate if change management is properly managed. 
 
● There is no workload model in departments that academic leaders can use to 
guide themselves in ensuring that students are not overloaded. The 360-
diploma standard was issued with guiding tools for curriculum development. It 
had a purpose statement, credits allocated per knowledge area and a credit 
calculation formula. There seemed to be a lack of understanding and 
appreciation for these tools. None of the participants used them when 
discussing changes in the curriculum, such as adding a module, streamlining 
content or creating streams. While going through the research articles, some 
institutions involved curriculum specialists and psychologists to guide the 
process in technical issues. The idea of an interdisciplinary composition of 
curriculum development teams and collaboration can be helpful. 
 
● The problem of poor throughput for engineering programmes did not seem to 
be one of the reasons for curriculum development. Most participants had been 
HoDs at a certain point. Monitoring the throughput by assessing the 
effectiveness and efficiency of the programme should have been one of their 
responsibilities. At the University of Twente in Netherlands, the President was 
uncomfortable with the attractiveness of engineering education and throughput. 
Based on that a curriculum reform process was initiated with success.  
In the next section I will discuss each point in detail. 
7.1 Disconnect between Curriculum Development and 
 Implementation  
Almost all the participants were in leadership roles but have never engaged in a 
curriculum development process that seeks to improve the competencies and 
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graduate attributes for the students. Research shows that over two decades there is 
a call for curriculum reform in engineering. The change in the student profile in 
engineering can only take place in their departments. Single changes that took place 
like efforts to improve the communication skills of students went unnoticed. An 
opportunity that was presented by the CHE to re-align education to the policies of 
inclusivity, relevance and responsiveness was not utilised. The redefining of the 
Diploma to a 360 credits with credit distribution and graduate attributes was a trigger 
to initiate the process.  
 
The discontinuation of convenor technikon system which was collaborative left 
a vacuum in technology programmes. Since technikon academics are not strong on 
curriculum research and understanding knowledge generation, it is not clear how 
curriculum development is going to be dealt with by UoTs and CUs. Be that may there 
are lessons that can be learned from other institutions across the globe. 
7.2 Curriculum Development is Debated and Decided by 
 Management  
There seems to be three layers when it comes to the process of curriculum 
development, namely management (DHET, ECSA, industry, HEI management 
excluding HoDs), HoDs and academics. During the early 1990s, HoDs and deans 
used to attend the curriculum discussion meetings organised by the convenor 
technikon or CTP. There is no evidence that there were prior discussions at technikon 
level. The decision to discontinue the T-courses and introduce S-courses was taken 
by a meeting of deans and HoDs in the convenorship meeting. 
Participants alluded to changes that were made by HoDs in their departments. 
In some cases, participants who were HoDs did mention that they made changes 
unilaterally.  
When participants were asked about the influence of accreditation on 
curriculum development, SERTEC and ECSA were described as “dictators, force, 
whip”. These words suggest a negative view of these bodies.  
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A wall exists between management, HoDs and academics, an insulation. We 
are not yet referring to challenges facing inter-disciplinary or transdisciplinary 
curriculum debates, but to debates within the same discipline.  
Academic leaders and curriculum developers do not seem to make any effort 
to involve academics. The participants felt that the curriculum is imposed on them. 
This might create lack of ownership and resistance to any change. It looks like power 
play as those in a position of power are deciding for everybody.  
Academics have tried to initiate curriculum debates, but their efforts were not 
supported by HoDs. These are not unique stories, in Adelaide the Management took 
note of these colleagues and involved them. At University of Twente and Adelaide, a 
top down approach worked well with strong leadership to manage the change. 
7.3 Workload Model 
I recall that Winberg spoke about the technikon curriculum that was overloaded. The 
ECSA report (2011, p. 126) on throughput mentioned the overloaded engineering 
curriculum. Participants did not mention a curriculum change that was initiated 
because the curriculum was overloaded. There were changes that implied increasing 
the volume of learning for students, for example adding a module or changing a 
module from half a module to a full module.  
The 360-credit diploma came with standards that were the basis for a 
programme structure. A purpose statement, learning outcomes, credits per knowledge 
area, and the credit calculation formula were supplied. Participants did not seem 
aware that these tools would be ideal when evaluating the volume of learning for 
students. There was no appreciation of these tools. Most participants were not aware 
of them, hence one asked, “What statement?” The credit calculation formula was 
called “a magic formula” by another participant. 
This is an indication of a lack of understanding of pedagogy and knowledge 
generation theories by academic leaders. Secondly, it seems as if the quality of the 
programmes is not reviewed by those concerned. 
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7.4 Poor Throughput and Curriculum Development 
In 2011, ECSA put together a commission to look at poor throughput in engineering 
degree programmes. In 2013, the CHE released a report from a commission that was 
looking at ways of solving the poor throughput of undergraduate programmes. 
After 1994, there was an increase in students in technikon/UoT programmes. 
This massification was associated with the problem of poor throughput rate. 
Participants were asked, among others, about assessment methods. None of them 
gave throughput as the reason for reviewing assessment methods. It must be 
appreciated that a participant attempted to review the curriculum because of students 
who were failing modules. The problem of throughput should be of concern at 
departmental level. 
Even though this research was conducted in the Department of Mechanical 
Engineering, I do not believe that other engineering departments are doing better in 
these areas. The call for curriculum reform in engineering education should be given 
the attention and sense of urgency it deserves. 
7.5 Recommendations 
7.5.1 Developing Academic Leaders 
Academic leaders at faculty and departmental level should be trained on how to 
design, review and reform a curriculum. Since most academics come from industry, 
with discipline knowledge only, it would be of benefit to introduce them to the theory 
of pedagogy, knowledge generation and modes of knowledge.  
SA is undergoing transformation, hence the development of new policies on 
HE. Academic leaders should be made aware of the purpose of HE and how the 
curriculum is a vehicle for transformation. 
7.5.2 Creating Multidisciplinary Collaborations 
Policy formulators, curriculum developers and academic leaders should make a 
conscious efforts to facilitate curriculum debate involving everyone concerned, 
including academics.  
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7.5.3 A call for curriculum reform 
Engineering academics identify strongly with their disciplines. Considering that 
affective or soft skills are required from graduates, the curriculum is still dominated 
with engineering science and mathematics. Today’s graduate needs a bit of 
everything, such as accounting, understanding of human resources, legal knowledge, 
politics and so on, so that they can satisfy the country’s needs. Policies and standards 
are in place, but curriculum designers at ground level maintain the old mind-set.  
7.6  Future Work 
Research on the active involvement of students and graduates (alumni) in curriculum 
development in engineering is required. Teaching and learning methods were 
excluded from this study, future studies could pick on them. With the rolling out of the 
BEng Tech degree, for which UoTs and CUs had to develop the curriculum, a study 
on how the different institutions managed without the support of the convenorship 
system should be undertaken.  A quantitative measure of the impact of curriculum 
development changes during the 25-year period at intervals of five years. The output 
parameters relating to the students and the teachers, such as: pass rates, quantity 
and quality of jobs, performance on the jobs, career progression, teacher performance 
and satisfaction. The perceptions of the Employers and of the Alumni on curriculum 
development and its impact. 
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Chapter Eight:  Epilogue 
___________________________________________________________________ 
In this chapter, I will be discussing reflections, introspections, reflexivity and biasness 
issues during the period of research. I will also discuss my research journal.  
8.1 My Own Actions as a Researcher 
I am currently a senior lecturer in the Departmental of Mechanical Engineering. I chose 
this research topic because of my involvement in education for more than three 
decades, initially as a school teacher and currently an engineering lecturer. I am 
passionate about education and making sure that students are successful in their 
chosen careers.  
In this section I discuss my journey and reflections while preparing and 
conducting interviews, and analysing the volumes of data. I am aware that I am 
standing outside, next to the participant, questioning, assessing and interpreting 
meanings of what is being said. I acknowledge the fact that I have a life, professional 
responsibilities, experiences and opinions about life, including the research field. Such 
experiences make me have biases and I have to be aware of those. Even though it is 
not possible to identify all the biases, a research journal is a useful tool (Bazeley, 2013)  
I hold my own views as a human being and now a researcher. As a human 
being, I use my beliefs and values to interpret the curriculum of engineering education. 
I am creating meaning about the curriculum with colleagues and other people outside 
the engineering education field. In this context, I continually assess my own meaning-
making about the research field (Bazeley, pp. 102-104).  
I analysed the data from the interviews and documents. I was an active 
participant in developing understanding from the data with which I was dealing. As I 
was involved in interpreting text from the transcriptions and documents, I was guiding 
myself through Bazeley’s (pp. 203-204) view on hermeneutics, which is the theory of 
interpreting text. This theory is used to discern the original intentions of the author in 
that author’s context. When a researcher is analysing people’s narratives, it is a 
journey of seeing things through the perspective and eye of the participant.  
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The discussion that follows reflects my voice and experiences during the data 
collection process. I will start by discussing my research journal. 
8.2 Keeping the Research Journal 
The research journal is a record of all the actions, thoughts and reflections about the 
experiences of the researcher throughout the research process. The purpose of the 
journal is to focus the research journey, refocus and prompt further thoughts about the 
data. When I started this research activity, I soon found myself having to study and 
understand qualitative research methods. As an engineer, my mind is trained in 
absolute methods of analysis; to succeed in this research I had to allow my mind-set 
to unlearn engineering methods and learn about qualitative methods. 
 Table 8.1 Detailed Research Journal from my Diary 
DATE Journal Entry Comments 
22/07/2014 Reflected about engineering education as I know 
it. I thought about the old T-course diploma and 
NHD, the S-course ND and BTech. Reflected 
about researching with these engineering 
departments: Electrical, Mechanical and Civil. 
I thought about new qualification – the Bachelor 
of Engineering Technology (BET), ELO and the 
old NATEDs 
I had made up my mind to 
conduct research on the 
impact of changes in the 
engineering education 
programmes, but I was not 
sure which programmes and 
disciplines. 
28/07/2014 Attended training in the library on how to conduct 
research from the university databases, 
including the use of RefWorks. 
  
07/08/2014 Had an informal chat with the faculty curriculum 
specialist. She highlighted SAQA, CHE, HEQC, 
NATED reports and the NQF. 
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11/08/2014 Brainstorming about the 
technician/technologists curriculum (T- and S-
courses). Reflected about people who can help 
me with information. 
  
05/09/2014 Reflecting on qualitative research methods, 
mapping these against curriculum; thinking 
about voices that I want to hear (industry, 
educators, students) 
I had made up my mind that I 
wanted to gather information 
through sharing experiences 
with those who were/are 
involved. 
22/09/2014 Started reading a book authored by Corbin and 
Strauss on attributes and behaviours of 
qualitative researcher and a grounded theorist 
This type of reading was not 
easy. I am not used to reading 
in-depth sociology-type 
material. 
  Reflected on the purpose of the study, 
significance of the problem; research methods, 
data collection and analysis. 
  
At this stage, I was all over the place, no structured approach. 
17/10/2014 Case study/ethnography/grounded theory Which one is best? 
27/11/2014 Curriculum for a diploma, BTech and BEng; 
reflect; ELOs, NATED, accords, Bloom’s 
taxonomy 
Towards formulating research 
questions 
15/12/2014 Thinking about research question, interviews, 
documents, sampling 
  
17/12/2014 Started drafting the proposal.    
29/12/2014 Reading and reflecting on accreditation and the 
accords: Washington, Sydney, Dublin, ECSA is 
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an affiliate; Bologna; heavy teaching, BET and 
upcoming changes 
31/12/2014 At this point, I was planning to track changes of 
the NDip, BTech and BING. 
Reflected on what I saw as curriculum structure. 
Thought about the changes; interviews and the 
documents. 
Eventually I used the NDip 
only. 
19/02/2015 Selected the method – grounded theory   
22/02/2015 Making sense of issues of trustworthiness, 
reflexivity, credibility, transferability, biasness, 
subjectivity 
Being new in research, 
qualitative research was a 
study on its own. 
08/03/2015 Planning and brainstorming about data 
collection, sampling, sites, people, documents 
  
06/07/2015 I was debating on the period under investigation 
(1994 to 2014). 
Planning on sites to conduct research 
The programmes to research were NDip and 
BTech Mechanical Engineering. 
Actually, changed to 1990 to 
2015. 
I dropped other disciplines 
and concentrated on 
Mechanical. 
25/08/2015 Reflected on the title: Historical curriculum – 
what, why, how 
  
01/09/2015 Formulated a conference paper to present at 
Educon 2016. 
This was my first conference 
paper as an academic. 
03/10/2015 Understanding human experience   
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20/11/2015 Reflected on the research tool.   
22/03/2016 Professional bodies and data collection   
Not return in 
my diary. 
Informal meeting with the curriculum office of my 
university. 
Made me understand the 
process of developing an 
education programme – 
starting with purpose of the 
qualification. 
06/04/2016 Informal meeting with faculty curriculum officer 
(a new one because the previous one resigned) 
to understand the process of curriculum 
development in our faculty. 
  
18/07/2016 Attended a writing retreat. 
Reflected on what, who, why. 
  
27/01/2017 Evolution of technikons - UoTs   
15/05/2017 Reflecting on stakeholders   
02/06/2017 Reflected on the components of an NDip 
curriculum structure, credits, 
This will help in designing the 
research tool questions. 
14/07/2017 Decided to write a conference paper for Educon 
2018 conference. 
  
03/11/2017 Tested tool to collect data using quantitative 
tools, Google Form. 
  
05/01/2018 Reflected on the curriculum development of 
NDip and BTech. 
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29/01/2018 Attended a workshop – writing a publication.   
06/02/2018 Thinking and planning the chapters.   
10/02/2018 Designing the research tool; questions. 
Jotting down names of people to interview and 
contact details. 
  
15/03/2018 The interviews   
06/04/2018 Reflected on process, interview skills, refining 
them. 
  
18/05/2018 Data analysis   
12/07/2018 Reflection on data analysis   
  
8.3 Interviews 
I designed the interview questions that were to assist in exploring and describing the 
phenomenon. I had never conducted research interviews before; with that in mind, I 
studied how to conduct interviews. I then planned two mock interviews with 
experienced researchers.  
In the next section, I discuss my experience during the mock interviews. 
8.3.1 Mock Interviews 
After the interview questions had been approved, I went for training on how to conduct 
interviews by conducting mock interviews. I organised interviews with two senior 
colleagues; I recorded the experience in my diary: 
 
285 | P a g e  
 
“It was my first time interviewing someone who would deliberately make my life 
difficult. During the feedback session, I was excited when they told me that all 
went well and gave me a few tips here and there.” 
Fear, anxiety, intimidation and being overwhelmed were the feelings I was 
experiencing while preparing for data collection using interviews. I learnt that the way 
of asking questions (phrasing), facial expressions, and how the participant chooses to 
respond could derail the process and corrupt the data. I had to learn to take control 
and drive the process without intruding. This was difficult for me.  
After the training for interviews, I planned to organise my first interview. I had 
purposely chosen to interview a participant who had extensive experience in 
engineering education. The person had a strong, intimidating personality. My 
experience and reflections are expressed in the next section. 
8.3.2 Organising Interviews 
I wrote in my journal about the experience of trying to organise appointments for the 
interviews. My target audience for interviews were former HoDs and senior academics. 
To some I was more junior; some were my former lecturers. Trying to organise the first 
interview, I wrote in my journal: 
“I was nervous about approaching him for the interview.  
When he agreed, I began to worry about the fact that I had always seen myself 
as his junior. 
As the days drew closer my anxiety and worry grew; I shared my state of mind 
with colleagues, friends, family and with my research assistant.” 
Sharing my feelings of anxiety and fear helped me, because people gave me some 
reassurance that I could do the interview.  
Still on trying to organise the interviews, I wrote in my diary about another 
potential participant: 
“I called him, the wife answered the phone; [it] took a lot of explanation and 
convincing for her to pass the phone to the gentleman; he welcomed the 
invitation; asked for the questions; agreed to the interview. On a follow-up call, 
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he had no time for the interview. He preferred to answer the questions and send 
the answers via email.” 
I was unable to give him the research questions upfront and the appointment 
consequently fell through. 
Another experience that I can share is when I had to travel to institutions outside 
my town.  
“I was out of the country for a conference in Spain, landed on Sunday midday, 
left the following morning on a 6 am flight. Three interviews for the Monday back 
to back. I underestimated the effects of the international travel. The participant 
for the first interview was powerful and gave long explanations. Fortunately, one 
participant cancelled, had one hour to get to the next interview, driving through 
the traffic. This participant was not welcoming, had no venue arranged for us. 
This time I could feel exhaustion. At the end of Monday, I could not reflect on 
the interviews.” 
After conducting the first interview, I discussed the process with the supervisors. The 
feedback is discussed below. 
Some challenges while trying to make appointments were the following: 
1. Mr Y: I contacted him through a telephone call, my voice was trembling. He 
gave me some references to read, but he agreed to the interview. [I did not 
interview him because we decided to stop the process, as data saturation had 
been reached.] 
2. Mr X: I called him, was intimidated because he referred me to his PA straight 
away. He was willing to do an interview with me; I was scared. [I did not 
interview him because the data had reached saturation.] 
3. Participant G (Retired academic and former HoD) – I called him; very 
welcoming. I was looking forward to the interview. The interview took place. 
4. Participant B – I reached him via email; I was looking forward to the interview. 
The interview took place. 
5. Retired academic and former HoD – I called him. His wife answered the phone 
and it took a lot of explanation and convincing before she passed the phone to 
him. He welcomed the invitation, but asked for the questions; agreed to an 
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interview. On a follow-up call, he had no time for the interview. he preferred to 
answer the questions and send the responses via email. I refused and decided 
not to continue interacting with him. 
Making the appointments was not an easy task.  
8.4 Reflections on Interviewing 
 Interviewing Participant A 
The interview with Participant A was the most difficult one. I was nervous, anxious and 
worried about failing. The participant was eloquent and knowledgeable about the 
curriculum. He could speak non-stop, but I managed to remain in control. 
I was worried about the feedback from the supervisors about the first interview.  
“I discussed the interview process with my supervisors and shared my journal 
with them. They were satisfied and gave me the green light to proceed. What a 
relief!” 
The plan was to conduct one interview and attempt data analysis. 
 Interviewing Participant B 
I had an appointment to interview Participant B. Traffic was hectic on my way to picking 
up the research assistant and proceed to a certain Campus, which was the venue for 
the interview. My mind was settled on the way; I was just hoping that we would not 
arrive late. The interview was scheduled for 8:30. We arrived on time. 
The participant arrived and we spent time talking about his career growth and 
his former colleagues. This helped to relieve a lot of possible tension for both of us. 
Eventually we started. 
The participant had worked for 10 years as a lecturer with a minimum 
qualification of an NHD. He spent those 10 years lecturing first-year students and was 
focused on WIL. Based on this background, I soon discovered that his experience 
suited the second round of interviews better. I had to skip some questions, such as 
follow-up questions on the purpose statement as well as on credits. 
My overall impression was that he was a compelling participant and he shared his 
experience freely. 
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 Interviewing Participant C 
I was reluctant to make an appointment to interview Participant C. (I am not sure  why).  
He was senior to me and had been in his department longer than all the academic 
staff. However, after thinking it through, I decided to make an appointment to interview 
him. We agreed on a date. Prior to the day, I was not thinking much about the 
interview. I was preoccupied by preparations for a conference trip.  
On the day of the interview, the research assistant was unable to attend this 
interview. The interview took place in the participant’s office and there was a lot of 
noise from people walking and chatting along the corridor. However, the process was 
not disrupted in any way. Participant C was struggling a little bit with memory. At one 
stage, he had to refer to a prospectus to remind himself of the facts. He was feeling 
that he was letting me down if he could not recall information. It was, however, a fruitful 
interview. 
 Observation on interviewing colleagues  
I noticed that the participants tended to expect me to remind them about the interview 
responses. I managed to remain neutral most of the time.  
 Outbound interviews 
In trying to make the trip as economical as possible, I planned to travel from City A to 
B, then C and D and then return home. It was a marathon of interviews within a very 
short space of time. I was feeling a bit tired, since I had just landed the previous day 
from a conference trip abroad.  I landed in City A early on a Monday morning. My mind 
was preoccupied by the fact that I was going to interview new people. I was worried 
that I could not travel with my research assistant. I had only my mobile phone as a 
voice recorder, which was a big risk. 
I was attempting to prepare my mind, making sure that the introduction was 
clear, as well as the purpose of the interview and the purpose of the study. I revised 
the consent form and the interview questions. 
On the positive side, I was excited that I would be meeting people from other 
institutions, and I was looking forward to it. 
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 Interviewing Participant D 
I arrived about 30 minutes before the starting time. The participant was not happy that 
I was early. She welcomed me, introduced me to colleagues. The interview was long 
because the participant was giving too much detail. By the time we reached the end 
we were both exhausted and I was losing concentration. I think the early morning flight 
and the international travel were catching up with me. The interview was however 
successful. 
 Interviewing Participant E 
This interview was conducted straight after the one with Participant D, but I had to 
drive for about an hour to get to the venue. 
From my assessment, Participant D was a dynamic academic with a persuasive 
and intimidating character. Interviewing him was exhausting because he gave such a 
detailed information. Within an hour I had to drive to another institution to meet 
Participant E. I had not recovered from what I heard from Participant D. He had given 
me a great deal of information all at once. I am actually glad that I was voice-recording 
these interviews.  
This experience reminded me of the wake turbulence that is created by 
aeroplanes as they depart from an airport. Wake turbulence is turbulence that forms 
behind an aircraft as it passes through the air, causing wingtip vortices. 
I was fortunate that Participant E had a different character and was not as 
informative as Participant D. I was able to recollect myself and conduct the interview.  
It was not a good idea to conduct interviews back to back. 
 Interviewing Participant F 
This day started with taking a flight from City A to B, and driving for about an hour and 
30 minutes to the destination. I studied at this institution and finally became a lecturer 
there, so there was a little welcome celebration on my behalf, accompanied by talks 
to staff and to the students. The interviews started at 15:00 and all went well. 
Participant F was very informative and made every effort to give as much information 
as possible. I was not intimidated by the fact that he was my former lecturer, and that 
I had started working as a lecturer under his guidance. 
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 Interviewing Participant G 
The plan was to interview three people in City C, but I decided to cancel two interviews, 
and was left with one. I drove to meet Participant G at his house. This interview took 
its own direction. Participant G had a way of recalling the past, and I allowed him to 
give me the background on engineering education, coupled with a discussion on the 
calibre of student of those times and today. This participant was struggling with hearing 
and I had to be patient with him. He was very passionate about this topic.  
After completion of this leg, a total of seven participants had been interviewed. I 
decided to take a break from interviews to start data analysis. 
8.5 Workshop on Data Analysis 
Data analysis was my biggest concern. Most literature was recommending the use of 
software. I was struggling to learn Atlas-ti software and the University had scheduled 
no courses by where I could learn this software. I organised someone to train me on 
how to do data analysis using the transcripts from the first interview. 
“After attending the workshop on data analysis using the transcripts from the 
first interview, the whole process was overwhelming. I felt defeated. It looked 
complicated. This state of affairs motivated me to go and read more about data 
analysis.” 
I will later share the strategy I used to do data analysis. 
8.6 Journal Entries on Interviews 
Here I am going to share my journey while conducting interviews. 
 “I was reluctant to make an appointment to interview so and so ( I am not sure 
as to why). I have rather unsatisfactory interactions with him in the past. I 
respect him and he respects me too. He is a senior to me and has been in 
academia for a long time. But after thinking it through, I decided to make an 
appointment to interview him. We agreed on a date. Prior to the day, I was not 
thinking much about the interview. I was preoccupied with preparations for 
going on an international conference trip”. 
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“On the day of the interview I had a visitor so my mind was off the interview 
process.” 
“I have noticed that there was this tendency from participants expecting me to 
remind them because they knew me.” 
“He had a bit of a memory challenge, needed a book to remind himself. He was 
feeling as if he was letting me down if he could not recall.” 
As I landed at the airport in another location, I wrote in my journal: 
“Time is now after 7am, I have just landed at … Airport; I am thinking about the 
approach to the interviews. Thoughts in my mind are about: Clear introduction; 
explaining the purpose of the interview – the purpose of the study; revisit the 
consent form and the questions. I am worried that I have my cell phone only to 
record the interviews and also that the research assistant is not with me (I 
couldn’t take her along because of the cost factor).” 
Writing in my journal helped me to relax and to also focus on the job at hand.  
8.7 Toll of Journey of Data Analysis on Researcher 
I interviewed seven participants altogether. I had too much data on my hands. My 
chosen method of data analysis was a mountain to climb. I was feeling overwhelmed, 
but I enjoyed listening to these voices and identifying concepts and categories. The 
amount of paperwork was increasing by the day. It was already the June school 
holidays; I was missing home. But I had arranged a meeting to present the results to 
a supervisors’ meeting in early July. I paced on, looking forward nervously to that day. 
After that meeting I wrote in my journal: 
“After a half a day session, making presentations and discussions, my 
supervisors were satisfied and advised me not to continue with interviews. I 
couldn’t believe my ears.”  
These were snapshots about my journey during the interview and data analysis of the 
interview data. What I also learned was that “reflecting” was a skill; I had to learn how 
to allow my mind to engage the data without jumping to conclusions.  
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8.8 Summary 
I underestimated undertaking qualitative research. I took it upon myself to study 
research methods. When I chose qualitative research I was not fully informed about 
the processes involved. I learnt how to conduct research and using a journal to write 
down every detail about the journey was informative. I cannot claim that my research 
was free of biases, but I have tried my level best to apply reflectivity. This chapter on 






293 | P a g e  
 
Bibliography 
Abercombie, N., Hill, S., & Turner, B. (2000). Dictionary of Sociology. Harmonndsworth: Penguin UK. 
Adam, F. (2009). Curriculum Reform in Higher Education: A Humanities Case Study. Thesis . 
ASGISA. (2007). Africa, Accelarated and Shared Growth Initiative for South. Retrieved June 14, 2008, 
from Government of South Africa: http://www.info.gov.za/asgisa/asgisa.htm#challenge 
Atkinson, P. A., & Coffey, A. (1997). Analysing documentary realities. Qualitative research: Theory, 
method and practice, 45-62. 
Authority, S. A. (2000). The national Qualifications Framework and Curriculum Development. 
Pretoria: SAQA. 
Badat, S. M. (2003). Transforming South African Higher Education . 1990-2003: Goals, Policy 
Initiatives and Critical Challenges and Issues. 
Badat, S. M. (2009). Theorising institutional change: post 1994 South African higher education. 
Studies in Higher Education Vol 34 No 4, 455-467. 
Ballie, C., & Douglas, E. (2014). Confusions and Conventions: Qualititative Research in Engineering 
Education. Journal of Engineering Education Vol 103. 
Ballim, Y. (2015). Reflections on 'epistemological access" and the analytical frameworks that may 
guide institutional responses to student learning in South African Higher Education. 
Unpublished. 
Barnett. (2000). Supercomplexity and the curriculum. Studies in Higher Education, 263. 
Barnett, R., & Coate, K. (2005). Engaging the Curriculum in Higher Education . Berkshire: University 
Press. 
Bazeley, P. (2013). Qualitative Data Analysis. Sage Publications ISBN978-1-84920-302-9. 
Beck, J., & Young, M. (2005). The assault on the professions and the restructuring of academic and 
professional identities: A Bernstein analysis. British Journal of Sociology of Education 26(2), 
183-197. 
Bernstein, B. (2000). Pedagogy, symbolic control, and identity: theory, research, critique. Lanham, 
Maryland: Rowman & Littlefield Publishers. 
Biggs, J. B. (1996). Enhancing Teaching through Constructive Alignment. Higher Education Vol 32, 
347-364. 
Biggs, J. B. (2003). Teaching for Quality learning at University. Buckingham: SHRE & Open University 
Press. 
Biggs, J. B., & Tang, C. (1997). Assessment by portfolio: constructing learning and designing teaching. 
Paper presented at the annual conference of the Higher Education Research and 
Development Society of Australasia. 
Blitzer, E. (2011). Inquiring the curriculum in higher education. Curriculum Inquiry, 33-58. 
Bloom, B. S., Engelheart, M. D., Furst, E. J., Hill, W., & Krathwohl, D. (1956). Taxonomy of educational 
objectives. The cognitive domain Vol 1. 
 
294 | P a g e  
 
Borrego, M., Douglas, E., & Amelink, C. T. (2009). Quantitaitve, Qualitative and Mixed Research 
Methods in Engineering Education. Journal of Engineering Education. 
Botha, N. (2009). Some Current Curriculum Issues in South African Higher Education. Stellenbosch: 
Sun Press. 
Boughey, C. (2000). Multiple metaphors in an understanding of academic literacy, teachers and 
taching. Theory and Practice 6(3), 279-290. 
Boughey, C. (2002). "Naming" students' problems: an analyst of language-related discourses at a 
South African university. Teaching in Higher Education 7(3), 295-307. 
Boughey, C. (2005). Epistemological access to the university: an alternative perspective. South 
African Journal in Higher Education 19(3), 638-650. 
Boughey, C. (2008). Texts, practices and student learning: A view from the South. International 
Journal of Educational Research Issue 47, 92-199. 
Bowen, G. A. (2009). Document Analysis as a Qualitative Research Method. Qualitative Research 
Journal Vol 9 no 2, 28-40. 
Bunting, I. (2001). The higher education landscape under apartheid. Transformation in higher 
education: global pressures and local realities in South Africa, 58-86. 
Burton, L. (2002). Methodology and methods in mathematics education research: Where is "The 
Why"? Researching mathematics in classrooms. 
Case, J. (2011). Knowledge Matters: Interrogating the curriculum debate in engineering using the 
sociology of knowledge. Journal of Education no 51, 1-20. 
Case, J. M., Fraser, D. M., Kumar, A., & Itika, A. (2016). The significance of context for curriculum 
development in engineering education: a case study across three African countries. 
European Journal of Engineering Education, 279-292. 
Case, J., & Light, G. (2011). Emerging Methodologies in Engineering Education Research. Journal of 
Engineering Education Volume 100 No. 1, 186-210. 
Castells, M. (2001c). Universities as dynamic systems of contradictory functions. Cape Town: Maskew 
Miller Longman. 
Charmaz, K. (2014). Constructing Grounded Theory 2nd Edition. Sage Publications ISBN 978-0-85702-
9133. 
CHE. (2000). Meeting the Equity, Quality and Social Development Imperatives of South Africa in the 
21st Century. Pretoria: CHE. 
CHE. (2004a). Criteria for Institutional Audits. Pretoria: CHE. 
CHE. (2004a). Criteria for Institutional Audits. Pretoria: Council on Higher Education. 
CHE. (2004b). Improving Teaching and Learning. Pretoria: Council on Higher Education. 
CHE. (2013). A proposal for undergraduate curriculum reform in South Africa: The case for a flexible 
curriculum structure. Pretoria: Council on Higher Education. 
 
295 | P a g e  
 
Chinn, P. L., & Kramer, K. L. (1991). Theory and nursing: A systemic approach 3rd Edition. Boston: CV 
Mosby. 
Cloete, N., & Bunting, I. (2000). Higher Education Transformation: assessing performance in South 
Africa. Pretoria: Centre for Higher Education Transformation. 
Clough, P., & Nutbrown. (2002). A student's guide to methodology. London: Sage UK. 
Codner, A. P. (2007). Accreditation of engineering education: review, observations and roosal for 
global accreditation. European Journal of Engineering Education Volume 32 No. 6. 
Cooper, D. (1994). Students shuns Cinderella Sciences in Sonn F.ed DSA in depth : reconstructing 
education. In D. Cooper, Students shuns Cinderella Sciences in Sonn F.ed DSA in depth : 
reconstructing education (pp. 69-72). Cape Town: IDASA. 
Corbin, A. S. (1990). Basics of Qualitative Research . In A. S. Corbin, Basics of Qualitative Research . 
Sage Publications. 
Corbin, A. S. (2008). Basics of Qualitative Research. Sage Publications. 
Corbin, J., & Morse, J. M. (2003). The Unstructured Interactive Interview: Issues of Reciprocity and 
Risk when Dealing with Sensitive Topics. Sage Journals. 
Corbin, J., & Strauss, A. (1998). Basics of Qualitative Research 2nd Edition. Sage Publications ISBN 0-
8039-5940-0. 
Corbin, J., & Strauss, A. (2015). Basics of Qualititative Research 4th Edition. Sage Publications ISBN 
978-1-4129-9746-1. 
Cousin, G. (2009). Researching learning in higher education: An introduction to contemporary 
methods and aprroaches. New York: Routledge. 
Creswell, J. W. (1998). Qualitative Inquiry and Research Design. Sage Publications ISBN 0-7619-0143-
4. 
Crotty, M. (1998). The foundation of social science research: Meaning and perspectives in the 
research process. Sydney: Allen and Unwin Australia. 
CTP. (2003b). Change in the name for th etechnikons in South Africa. Pretoria: Committee of 
Technikon Principals. 
Dagnall, N., Drinkwater, K., Parker, A., Denovan, A., & Parton, M. (2015). Conspiracy theory and 
cognitive style: a worldview. Frontiers in psychology 6, 206. Retrieved from Frontiers in 
psychology 6. 
Debowski, D., & Blake, V. (2004). The developmental needs of higher education academic leaders in 
encouraging effective teaching and learning. Seeking Educational Excellence, Teaching and 
Learning Forum. 
Denzin, N. K. (1970). The Research Act: A theoretical introduction to sociological methods. Aldine 
Publishing Company. 
Denzin, N. K., & Lincoln, Y. S. (1998). Strategies of Qualitative Inquiry. Sage Publications ; ISBN 0-
7619-1435-8. 
 
296 | P a g e  
 
DoE. (2001). The restructuring of the higher education system in South Africa. Pretoria: Government 
Printer. 
DoE. (2002). Transformation and restructuring: A new institutional landscape for higher education. 
General Notice 855 of 2002. Pretoria: Government Printer. 
DoE. (2008). Report of the Ministerial Committee on Transformation and Social Cohesion and the 
Elimination of Discrimination in Public Higher Education Institutions. Pretoria: Department of 
Education South Africa. 
DuPré, R. H. (2004). Universities of Technology in South Africa: Position, Role and Function. Pretoria: 
Committee of Technikon Principals. 
Education, I. o. (2001). Virtualization of higher education in the era of globalization. Stockholm: 
Swedish Research Council. 
Eisner, E. (1991). The enlightened eye: Qualitative inquiry and the enhancement of educational 
practice. Toronto: Collier Macmillan Canada. 
Engelbrecht, D. L. (1992). 'n Kurikulum vir die Diploma in Meganiese Ingenieurwese aan Technikons. 
In D. L. Engelbrecht, 'n Kurikulum vir die Diploma in Meganiese Ingenieurwese aan 
Technikons (pp. 318-332). Stellenbosch. 
Ensor, P. (2002). Curriculum, in Transformation in Higher Education: global pressures and local 
realities in South Africa. Cape Town: Juta. 
Ensor, P. (2004a). Contesting discourses in higher education curriculum restructuring in South Africa. 
Higher Education 48(3), 339-359. 
Erasmus, A. (2006). Design considerations in the development of a new academic programme 
structure. TUT. 
Fischer, C. T. (2009). Bracketing in qualitative research: conceptual and practical matters. 
Psychotherapy Research. 
Fisher, G. (2011). Improving Throughput in the Engineering Bachelors Degree. Pretoria: ECSA. 
Flick, U. (2009). An Introduction to Qualitative Research 4th Edition. Sage Publications ISBN 978-1-
84787-323-1. 
Foddy, W., & Foddy, W. H. (1994). Constructing questions for interviews and questionnaires: Theory 
and practice in social research. Cambridge University Press. 
Fontana, A., & Frey, J. H. (2005). The Interview: From Neutral Stance to Political Involvement. The 
Sage Handbook of Qualitative Research 3rd Edition, 695-727. 
Frank, D. J., & Gabler, J. (2006). Reconstructing the University: Worldwide Shifts in Academia in teh 
20th Century. California: Stanford University Press ; ISBN 978-08047-537-60. 
Gamble, J. (2006). Theory and practice in the vocational curriculum. Knowledge, curriculum and 
qualifications for South African further education, 87-103. 
Gibbons, M. (2000). Universities and the new production of knowledge: Some policy implications for 
government. Changing modes: new knowledge production and its implications for higher 
education in South Africa, 38-55. 
 
297 | P a g e  
 
Gibbons, M., & et. al. (1994). The New Production of Knowledge. London: Sage. 
Gibbs, G. (2012). Reflections on the changing nature of educational development. Internatiobal 
Journal for Academic Development, 4-14. 
Glaser, B. (1978). Theoretical Sensitivity. Mill Valley, CA: The Sociology Press. 
Glaser, B. G. (1992). Basics of Grounded Theory Analysis. Mill Valley, CA: The Sociology Press. 
Glaser, B. G., & Strauss, A. L. (1967). The Discovery of Grounded Theory: Startegies for Qualitiative 
Research. Chicago: Aldine. 
Goldberg, D. E., & Somerville, M. (2014). A Whole New Engineer. Douglas: ThreeJoy Associates, Inc. 
Gosling, D., & Moon, J. (2001). How to use the learning outcomes and assessment criteria. London: 
SEEC Office. 
Graham, R. (2012). Achieving Excellence in Engineering Education: The Ingredients of Successful 
Change . London: The Royal Academy of Engineering. 
Grange, L. l. (2006). Curriculum: A neglected area in discourses on higher education . South African 
Journal of Higher Education Vol 2 No 2, 189-194. 
Gravett, S., & Geyser, H. (2004). Teaching and Learning in Higher Education. Pretoria: Van Schaik. 
Harvey, L., & Knight, P. T. (1996). Transforming Higher Education. Buckingham: Society for Research 
into Higher Education and Open University Press. 
Henderson, C., & al, e. (2008). Facilitating Change in Undergraduate STEM: Initial Results from an 
Interdisciplinary Literature Review. AIP Conference Proceedings Volume 1064 (pp. 131-134). 
Kalamazoo: Physics Education Research. 
Henkel, M. (2000). Academic identities and policy change in higher education. Higher Education 
Policy Series 46. London and Philadelphia: Jessica Kingsley Publishers. 
Henkel, M. (2004). Current science policies and their implications for the formation and maintenance 
of academic identity. Higher Education Policy Vol 17 No2, 167-182. 
Henkel, M. (2005). Academic identity and autonomy in a changing policy environment. Higher 
Education Vol 49, 155-176. 
Jacobs, G. J. (1999). Outcomes-based university education: do students really want to be 
competent? South African Journal of Higher Education Vol 13 No 2, 135-140. 
James, M. (2006). Assessment, Teaching and Theories of Learning. London: Sage. 
Jansen, J. D. (2002). Mode 2 knowledge and institutional life: Taking Gibbons on a walk through a 
South African University. Higher Education Vol 43 Issue 4, 507-521. 
Johnson, B., & Cross, M. (2005). Academic Leadership under siege: possibilities and limits of 
executive leadership. South African Journal of Higher Education Vol 18 No 2, 34-58. 
Joseph, P. B., Bravmann, S. L., Windschitl, M. A., Mikel, E. R., & Green, N. S. (2000). Cultures of 
curriculum. Mahwah: Lawrence Erlbaum Associates. 
Kennedy, D., Hyland, A., & Ryan, N. (2006). Writing and using learning outcomes: A practical guide. 
EUA Bologna Handbook (C3. 4-1). 
 
298 | P a g e  
 
Klein, J. T., & et. al. (2001). Transdisciplinary: Joint problem solving among science, technology and 
society: An effective way for managing complexity. Berlin: Birkauser Verlag. 
Kletz, F., & Pallez, F. (2002). Taking Decisions on New Curricula in French Universities: do disciplinary 
criteria still prevail. European Journal of Education Vol 37 No 1, 57-70. 
Kolmos, A., & al, e. (2016). Response strategies for curriculum change in engineering. Springer, 391-
411. 
Kotta, L. (2008). Knowledge, curriculum structures and identities in higher education. Paper 
presented at teh Higher Education Closeup 4 Conference. 
Kowall, S., & O'Connell, D. C. (2004). Transcribing Conversations. A Companion to Qualitative 
Research, 248-252. 
Kraak, A. (1997). Formulating alternatives to neo-liberal conceptions of industrial training: A macro 
institutional assessment of the ANC government's 1997 Skills Development Strategy. 
Pretoria: Human Sciences Research Council. 
Kraak, A. (2000). Changing modes: a brief overview of the "Mode 2" knowledge debate and its 
impact on South African policy formulation. Changing modes: new knowledge production 
and its implications for higher education in South Africa, 1-37. 
Krefting, L. (1991). Rigor in qualitative research: The assessment of trustworthiness. The American 
Journal of Occupational Therapy Vol 45 No3, 214-222. 
Kuutti, K. (2007). Design research, discliplines, and new production of knowledge. International 
association of societies of design research. Emerging trends in design research . 
Kuzel, A. (1992). Sampling in qualitative inquiry. Doing qualitiative research, 31-44. 
Lange, L. (2017). 20 Years of higher education curriculum policy in South Africa. Journal of Education 
Issue 68, 32-58. 
Lavatt, T. J., & Smith, D. L. (2003). Curriculum: Action on Reflection. Tuggerah: Social Science Press. 
Leedy, P., & Ormrod, E. (2014). Practical Research Planning and Design 10th Edition. Pearson ; ISBN 
10:1-292-02117-9. 
Liebelt, M., Eglinton-Wrner, S., Soong, W., Al-Sarawi, S., Ng, B., Phillips, B., & Sorell, M. (2017). An 
Engineering Approach to Engineering Curriculum Design. AAEE2017 Conference (pp. 1-8). 
Sydney: Creative Commons Attribution 4.0 International License. 
Maciejewski, A. A., & al, e. (2017). A Holistic Approach to Transforming Undergraduate Electrical 
Engineering Education. IEEE Access Volume 5 , 8148-8161. 
Marshall, G. B., & Rossman, C. (1999). Designing Qualitative Research 3rd Edition. SAGE Publications 
ISBN: 978-1-4129-7044-0. 
Marshall, G. B., & Rossman, C. (2011). Designing Qualitative Research 5th Edition. SAGE Publications 
ISBN: 978-1-4129-7044-0. 
Maton, K. (2009). Cumulative and segmented learning: exploring the role of curriculm structures in 
knowledge-building. British Journal of Sociology of Education Vol 30 No1, 43-57. 
 
299 | P a g e  
 
Maxwell, J. (2011). A Realistic Approach for Qualitative Research. SAGE Publications ISBN:978-0-
7619-2923-9. 
Merriam, S. B., & Associates. (2002). Qualitative Research in Practice. Jossey-Bass ISBN: 0-7879-
5895-6. 
Mfusi, M. X. (2004). The effects of higher education mergers on the resultant curricula of the 
combined institutions. SAJHE Vol 18 No 1 , 98-110. 
Mills, J. E., & Treagust, D. F. (2003). Engineering Education - is problem-based or project-based 
learning the answer? Australisian Journal of Engineering Education, 2-16. 
Mills, M. B. (2015). Grounded Theory 2nd Edition. Sage Publications ISBN 978-1-4462-9577-9. 
Misra, V. C. (1999). Peninsula Technikon, Cape Town: In Transformation. Retrieved February 28, 
2007, from http://www.iimahd.ernet.in/~vijaya/Pentechnikon.pdf 
Mitchell, J. E., & al, e. (2019). Faculty wide curriculum reform: integrated engineering programme. 
European Journal of Engineering Education, 1-19. 
Moja, T., & Hayward, F. (2000). Higher Education policy development in contemporary South Africa. 
Higher Education Policy Vol 13 No 1, 335-359. 
Moore, R. (2003). Curriculum Restructuring in South African Higher Education: academic identites 
and policy implementation. Studies in Higher Education Volum 28 No3, 303-319. 
Morrow, W. (2009). Bounds of Democracy - Epistemological access in higher education. Cape Town: 
HSRC Press. 
Muller, J. (2005). The world is not enough: knowledge in question. South African Journal of Higher 
Education Vol 19 No 3, 89-192. 
Muller, J. (2009). Formas of knowledge and curriculum coherence. Journal of Education and Work 
Vol 22 No 3 , 205-226. 
NATED. (2001). Formal Technikon Instructional Programmes in the RSA Vol 2. Pretoria: Department 
of Education, South Africa . 
Nayyar, D. (2008). Globalisation: What does it mean for higher education. Institute of Social Studies 
Public Lecture Series 2006 No. 1. The Hague: Institute of Social Sciences. 
NCHE. (1996). A Framework for Transformation. Pretoria: NCHE. 
Newton, S., & al, e. (2018). Incorporating industrial design pedagogy into a mechanical engineering 
graphics course: A discipline-based education research (DBER) approach. International 
Journal of STEM Education, 1-14. 
Noble, D. F. (1977). America by Design. New York: Alfred A. Knopf. 
Ogude, N., Nel, H., & Oosthuizen, M. (2005). The Challenge of Curriculum Responsiveness in South 
African Higher Education.  
Ornstein , C., & Hunkins, F. P. (2004). Curriculum: Foundations, Principles and Issues 4th Edition. 
Boston: Pearson. 
 
300 | P a g e  
 
Oslen, W. (2012). Data Collection Key Debates and Methods in Social Research. Sage Publications 
ISBN 978-84787-255--5. 
Pandit, N. (1996). The creation theory: A recent application of the grounded theory method. The 
qualitative report 2.4, 1-15. 
Paper3, W. (1997). A programme for the transformation of higher education. Pretoria: Department 
of Education. 
Patton, M. (1990). Qualitative evaluation and research methods 2nd edition. Newbury Park, 
California: Sage. 
Patton, M. (1999). Enhancing the quality and credibility of qualitative analysis. Health Services 
Research Vol 34 No 5. 
Patton, M. Q. (2002). Two decades of developments in qualitative inquiry: A personal, experiential 
perspective. Qualitative Social Work Vol 1 No 3, 261-283. 
Pereira, D. R., & Flores, M. (2015). Conceptions and Practices of Assessment in Higher Education: A 
study of Portuguese University Teachers. Universidade do Minho. 
Pereira, D., & Flores, M. (2012). Percepcoes dos estudantes universitarios sobre a avaliacao das 
aprendizagens: Um estudo exploratorio. Avaliacao Vol 17 No 2, 529-556. 
Pinar, W. F., Reynolds, W. M., Slattery, P., & Taubman, P. M. (1995). Understanding curriculum, an 
introduction to the study of historical and contemporary curriculum discourse. New York: 
Peter Lang. 
Pittendrigh, D. A. (1988). Technikons in South Africa. Transvaal: The Building Industries Federation 
(South Africa) ; ISBN 0-620-13170-5. 
Powell, P. (2008). A critical investigation into curriculum development discourses of academic staff 
at a South African University of Technology. A thesis submitted in fulfilment of the 
requirements for the degree of Doctor of PPhilosophy. 
Purser, L. (2002, April). Report on Council of Europe Seminar on Recognition Issues in the Bologna 
Process, Lisbon . Retrieved July 20, 2009, from Recognition Issues in the Bologna Process: 
http://book.coeint/EN/ficheouvrage.php?PAGEID=36&lang=EN&produit_aliasid=1618 
Raju, J. (2006). The Historical Evolution of Univeristy and Technikon Education and Training in South 
Africa. In The Historical Evolution of Univeristy and Technikon Education and Training in 
South Africa.  
Ramsden, P. (1998). Learning to lead in Higher Education. London: Routledge. 
Ramsden, P. (2004). Learning to teach in higher education . London: Routledge Falmer. 
Rapley, T. (2007). Doing conversation, discourse and document analysis. London: Sage. 
Rauhut, B. (2007). Educating Engineers for the 21st Century. London: Royal Academy of Engineering. 
Riemann, G. (2003). An Introduction to "Doing Biographical Research". Forum: Qualitative Social 
Research Vol 4 No 3. 
RSA. (1997). Higher Education Act. Government Gazatte, Vol. 390 No. 18515. Pretoria: Government 
Printer. 
 
301 | P a g e  
 
RSA. (1998). Skills Development Act 97 of 1998. Pretoria: RSA. 
RSA. (2000). Engineering Profession Act, 2000 (Act No. 46 of 2000). Pretoria: RSA. 
RSA. (2008). Higher Education Amendment Act. Government Gazette, Vol 521 No. 31651. Pretoria: 
Government Printer. 
RSA. (2008). Skills Development Amendment Act 37 of 2008. Pretoria: RSA. 
Ruprecht, R. (2000). Curriculum Development: the whole and its parts. European Journal of 
Engineering Education Vol 25 No 4, 359-367. 
SAQA. (1997). SAQA Bulletin 1(1). SAQA. 
SAQA. (2000). 
SAQA. (2001). Criteria and Guidelines of Assessmenet of NQF Registered Unit standards and 
Qualifications. Pretoria: SAQA. 
SAUVCA. (1999). Facilitatory Handbook on the Interim Registration of Whole University 
Qualifications by June 2000. Pretoria: South African University Vice Chancellor's Association. 
Schutze, F. (1992a). Pressure and guilt: War experiences of a young German soldier and their 
biographical implications, Part 1. International Sociology Vol 7 No 2, 187-208. 
Schutze, F. (1992b). Pressure and guilt: War experiences of a young German soldier and their 
biographical implications, Part 2. International Sociology Vol 7 No 3, 347-367. 
Scott, G., Coates, H., & Anderson, M. (2008). Learning leadres in times of change: Academic 
leadership capabilities for Australian higher education.  
Scott, I., Yeld, N., & Hendricks, J. (2007). A case for improving teaching and learning in South Africa 
higher education. Higher Education Monitor Issue No. 6. 
Scott, P. (1997). Changes in knowledge production and dissemination in the context of globalization. 
Cape Town: Maskew Miller Longman. 
Shepard, J., & Greene, R. W. (2003). Sociology and you. Ohio: McGraw Hill Glencoe. 
Silverman, D. (2014). Intepreting Qualitative Data 5th Edition. Sage Publications ISBN 978-1-4462-
9542-7. 
Spradley, J. P. (1979). The Ethnographic Interview. Long Grove, Illinois: Waveland Press, Inc. ; ISBN 
978-1-4786-3207-8. 
Stake, R. E. (2010). Qualitative Research: Studying How Things Work. The Guildford Press ; ISBN 978-
1-60623-546-1. 
Sterling, S. (2001). Sustainable education: Re-visioning learning and change. Schumacher Briefings. 
Bristol: http://www.schumacher.org.uk. 
Strauss, A. L. (1987). Qualitative Analysis for for Social Scientists. Cambridge: Cambridge University 
Press. 
Tam, M. (2014 ). Outcomes-based approach to quality assessment and curriculum improvement in 
higher education. Quality Assurance in Education Volume 2. 
 
302 | P a g e  
 
Technology, I. f. (2016). Skill and Demand in Industry Survey 2016. London: Institute of Engineering 
and Technology. 
Tonso, K. (2006). Teams that work: Campus culture, engineer identity, and social interactions. 
Journal of Engineering Education. 
Tucker, A. (1992). Chairing the academic department: leadership among peers 2n edition. New York: 
American Council on Education/Macmillan. 
Uziak, J. (1026). A project-based learning approach in an Engineering Curriculum. Global Journal of 
Engineering Education, Vol 18, No 2, 119-123. 
Visscher-Voerman, J., & Muller, A. (2017). Curriculum Development in Engineering Education: 
Evaluation and Results of the Twente Education Model (TOM) . 45th SEFI Conference, (pp. 1-
8). Azores, Portugal. 
Webb, E., Campbell, D. T., Schwartz, R. D., & Sechrest, L. (1966). Unobtrusive measures: nonreactive 
research in the social sciences.  
Wenger, E. (2000). Communities of Practice: Learning, Meaning and Idenity. Cambridge: Cambridge 
University Press. 
Winberg, C. (2005). Continuties and discontinuities in the journey from technikon to university of 
technology. South African Journal of Higher Education Vol 19 No 2, 189-200. 
Winberg, C. (2006). Undisciplining knowledge production: Development driven higher education in 
South Africa. South African Journal of Higher Education Vol 51, 159-172. 
Winkelman, P. (2006). Frankenstein goes to engineering school. European Journal of Engineering 
Education Vol 31 No 4, 449-457. 
Wolverton, M., Gmelch, W., Montez, J., & Nies, C. (2001). The changing nature of the academic 
deanship. San Francisco: Josey-Bass. 
Yardley, L. (2009). Demonstrating validity in qualitative psychology. Qualititative psychology: A 
practical guide to research methods, 235-251. 
Yin, R. K. (1994). Case Study Research: Design and methods 2nd edition. Thousand Oaks California: 
Sage. 
Yin, R. K. (2011). Qualitative Research from Start to Finish. The Guildford Press ISBN 978-1-60623-
701-4. 
Young, M., & Muller, J. (2010). Three Educational scenatios for the future: lessons from the sociology 




The University of Johannesburg 
 
303 | P a g e  
 
Department of Mechanical Engineering Science 
INFORMED CONSENT 
This research is being conducted under the auspices of the University of Johannesburg. You will be 
given a copy of this consent form to keep. The health, safety, and psychological well-being of all 
participants will be well looked after during this research process. Ethical issues have been cleared 
with the ethics committee of the university. Should you wish to obtain information about your rights 
as a participant in research, the responsibilities of researchers, or if you have any concerns or 
complaints with respect to your participation in this research study as a research participant, please 
contact the supervisors (their contacts details are included in this document).  
Your signature on this form will signify that you have received this document describing the study, 
that you have read it and understood the risks and benefits of participating in the study, and that you 
voluntarily agree to participate.  
Title:  
The impact of curriculum changes in the NDip Mechanical Engineering Technology during the period 
1990 to 2015. 
PhD Student: Mr Samuel Gqibani; Tel: 011 559 6795; Mobile: 0822021758; Email address: 
samuelg@uj.ac.za 
Supervisor: Prof AL Nel; Tel: 011 559 4667; Email address: andren@uj.ac.za 
Co-supervisor: Dr N Clarke; Email address: norahclarke@gmail.com 
Purpose of the study:  
The research project is seeking to explore and understand the impact of changes in the curriculum of 
the programme for the NDip (NDip) Mechanical Engineering Technology during the period 1990 to 
2015 (about 25 years). The purpose of the research is to establish if there were changes in the 
curriculum for the NDip in the period 1990 to 2015, and the impact of those changes on the teaching 
staff and the graduates. 
What participants will be asked to do:  
If you choose to participate, you will be asked to answer open-ended and semi-structured questions 
about your experience and knowledge of curriculum matters for the NDip in Mechanical Engineering 
Technology. You have been selected because of your involvement and contribution to mechanical 
engineering education. This interview process will take about ONE hour, in a quiet area of your choice. 
Later, all participants will also receive a draft copy of the research findings, and will be invited to share 




The risks associated with this study are minimal. However, participation in these interviews will 
require you to talk about, reflect on and share knowledge about curriculum matters. There is the 
possibility that, while reflecting on curriculum issues, you may feel uncomfortable. Please be assured 
that the purpose of this study is only to solicit information about curriculum matters. 
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Benefits of the study for the development of new knowledge:  
Very little is known about changes and their impact in the curriculum of the NDip Mechanical 
Engineering Technology. This study gives you a chance to contribute your perspective, knowledge and 
experience on curriculum matters. Insights gained through this research will contribute to the 
curriculum development debate. 
Provisions of confidentiality:  
Participation in this study is voluntary. You may withdraw your participation at any time. If you do 
decide to participate, the confidentiality of your identity and the details of your practice will be 
guaranteed by the use of a pseudonym. No information on your particulars and work responsibilities 
will be made public. 
Storage of data:  
All interviews will be digitally recorded and transcribed. After the interview, the electronic file of the 
recording will be uploaded onto a password-protected laptop and stored there during the period of 
analysis. Transcriptions, as well as copies of emails sent between the researcher and participants, will 
also be stored on this same laptop. All these files will be backed up on an external hard drive, which 
will be stored in a locked cabinet.  
Withdrawal and complaints:  
Participation in this study is voluntary. You may withdraw your participation at any time. The 
participants can at any time raise concerns about the study by contacting the researcher directly 
telephonically at 011559 6795 or 0822021758 or via email at samuelg@uj.ac.za. If need be, 
participants can also raise their concerns or complaints by contacting the supervisors (their contact 
details are included in this document). 
PARTICIPANT INFORMATION 
Participant’s name (please print): (Name, surname) 
__________________________________________________________________________________
__ 
Participant’s contact information (Telephone number and email address):  
__________________________________________________________________________________
__ 
Have you ever been a head of department: YES / NO 
If yes, during which years: ____________________________________________________________ 
Have you ever been a lecturer: YES / NO 
If yes, during which 
years:______________________________________________________________ 
Have you ever been working in industry: YES / NO 
If yes, during which 
years:______________________________________________________________ 
Have you ever been in involved with accreditation processes as an assessor: YES / NO 
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If yes, during which 
years:______________________________________________________________ 
If yes, was it under the Certification Council for Technikon Education (SERTEC) or the Engineering 
Council of South Africa 
(ECSA):___________________________________________________________________ 
Do you have the qualification, NDip : Mechanical: YES / NO 
If yes, during which years were you a student:_____________________________________________ 
Indicate your career path based on the stipulated periods in the table below. If you are an academic, 
would you please indicate whether you were/are l Lecturer, senior (long-serving) lecturer, head of 
department or both? 
Category 2015 to 2005 2005 to 2000 2000 to 1990 
Academic    
ECSA    
SERTEC    
 
Contact for use in future studies:  
The information you have contributed may be used in future studies and may require future contact 
with you. Do you agree to future contact?      Yes/No  






By continuing with this survey, you imply that you have agreed to participate in this research.  
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Annexure 2 
INTERVIEW GUIDE  
MORE EXPERIENCED RESEARCH PARTICIPANTS 
INTRODUCTION TO INFORM THE PARTCIPANT 
The researcher will take the participant through the following major points. 
 This research is being conducted under the auspices of the University of Johannesburg.  
 You will be given a copy of this consent form to keep.  
 Your signature on this form will signify that you have received this document describing the 
study, that you have read it and understood the risks and benefits of participating in the study, 
and that you voluntarily agree to participate.  
 Participation in this study is voluntary.  
 Request permission to record the interview.  
 Introducing of  the research assistant. 
PURPOSE OF THE STUDY 
The research project is seeking to understand the impact of changes in the curriculum of the 
programme for the NDip Mechanical Engineering Technology during the period 1990 to 2015 (about 
25 years). Little is known about these changes, which means the starting point would be to conduct 
research on the changes and their impact. For the purpose of this study, the curriculum has been 
broken down into the following categories: purpose statement, learning outcomes, programme 
structure, credits, modules, assessment and quality assurance. The period under review will be divided 
into three parts: 1990 to 2000; 2000 to 2005 and 2005 to 2015. 
INTERVIEW QUESTIONS 
Based on your experience in academia, please share your knowledge on the following: 
Section A: Curriculum Changes in the Programme 
1. Tell me about the changes in the qualification programme structure for the NDip 
Mechanical Technology. 
[Participant would articulate what he/she perceives as changes in his/her opinion. It is 
important to understand the period he/she is speaking about]. 
 
2. What was the impact of these changes on the graduates over time? 
[As per the changes given in #1, participant might give the impact on the graduates as 
per his/her opinion or experience]. 
 
3. What was the impact of these changes on the teaching staff over time? 
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[As per the changes given in #1, participant would give the impact on the teaching staff 
according to his/her opinion.] 
 
Section B: Curriculum Development Process 
1. Tell me about the process of curriculum development for the NDip programme 
(and how it has changed over time) in your understanding or in your opinion. 
[How is the process initiated, consultative process with stakeholders, approval process 
from the Department up to implementation? Any unilateral processes where the 
lecturer simple makes changes without consulting HOD or peers? Are students 
consulted, as well as industry?] 
 
2. What, in your opinion, informs or triggers a curriculum development process for 
the NDip programme? 
[The participant might mention any of the following: Convenor 
technikon/ECSA/SERTEC/academics/industry/students] 
 
3. How do you think the curriculum development process has influenced the 
structure of the NDip programme, over time? 
[The response might mention the total number of modules for the qualification, full and 
half modules, content-related issues, credits, reduction/increase in 
credits/number of modules: Computer skills module changed to computer and 
programming; half modules to full modules; communication skills 1A and 1B; 
syllabus.] 
Section C: Purpose Statement of the Programme 
1. Do you remember the purpose statement for the NDip programme or what the 
purpose of the NDip programme is? 
[Participants might not remember the purpose statement but are expected to have 
some knowledge of the purpose of the NDip programme.] 
 
2. What was the effect of the purpose statement on the programme structure for 
the NDip? 
 
308 | P a g e  
 
[To establish whether the participant thinks that the purpose statement is important or 
not.] 
 
3. How did the purpose statement of the NDip programme build into the structure 
of the programme, over time? 
[How does the purpose of the NDip qualification assist in building the structure of the 
programme] 
Section D: Credits 
1. How were the credits of the NDip programme determined? 
[The expected response is time-bound – 0,083 full module; 0,042 half module, like 
computer skills and communication; total of three credits to get a qualification 
under the NATED system. SAQA and ECSA introduced a 360 diploma, then 
credits would be between 10 and 15 credits per module. The participant would 
be expected to mention notional hours and the credit calculation formula.] 
 
2. How did the credits relate to the knowledge areas, teaching load and self-
study?  
[Prior to the use of credit calculation formula, credits were determined in the NATED 
document. SAQA and ECSA introduced the credit calculation formula with the 
360 diploma.] 
 
3. How have the credits changed over time? 
[Participants would be expected to mention the change from a three- to a 360-credit 
diploma and a change from half credit to full credit for some modules.] 
 
4. In your opinion, what is the impact of the changes in credits on the graduate? 
 
5. In your opinion, what is the impact of the changes in credits on the teaching 
staff? 
[Participants might reflect on the time and effort required from a student to pass a 
course with a particular credit level.] 
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Section E: Assessment 
1. How have assessment methods changed over time? 
[Participants would mention assessment methods such as tests, 
assignments/projects/laboratories and examinations. Some would discuss 
changes in the relative weighting of semester to final examination. There was 
an expectation that participants would include continuous assessment and the 
moderation process.] 
 
2. What is your opinion of the assessment method changes? 
[The response from participants will depend on the input to question #1 above.] 
Section F:  Impact of Curriculum Changes on Student Performance and  
  Teaching 
1. How has curriculum development affected teaching over time? 
[Participants could mention curriculum overloading; poor overall curriculum 
development that leads to student difficulty with integration of course material 
over subjects;  
Responses that discuss shorter or longer lecture periods and understanding how the 
students’ time should be allocated do not form part of the research scope.] 
 
2. How has curriculum development affected the students’ performance over 
time? 
[The participant would allude to overloading; better graduates and a narrower focus.] 
Section G: Comments from the Participant 
1. Do you have any further comments on curriculum changes and their impact on 
the NDip Mechanical Technology? 
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Annexure 3 
THE RESEARCH JOURNAL 
DATE Journal Entry Comments 
22/07/2014 Reflected about engineering education as I know 
it. I thought about the old T-course diploma and 
NHD, the S-course ND and BTech. Reflected 
about researching with these engineering 
departments: Electrical, Mechanical and Civil. 
I thought about new qualification – the BET; ELO 
and the old NATED 
I had made up my mind to 
conduct research on the 
impact of changes in the 
engineering education 
programmes, but I was not 
sure which programmes and 
disciplines. 
28/07/2014 Attended training in the library on how to conduct 
research from the university data bases, 
including the use of RefWorks. 
  
07/08/2014 Had an informal chat with the faculty curriculum 
specialist. She highlighted SAQA, CHE, HEQC, 
NATED reports and the NQF. 
  
11/08/2014 Brainstorming about the 
technician/technologists curriculum (T- and S-
courses). Reflected about people who can help 
me with information. 
  
05/09/2014 Reflecting on qualitative research methods, 
mapping these against curriculum, thinking 
about voices that I want to hear (industry, 
educators, students). 
I had made up my mind that I 
wanted to gather information 
through sharing experiences 
with those who were/are 
involved. 
22/09/2014 Started reading a book authored by Corbin and 
Strauss; attributes and behaviours of qualitative 
researcher and a grounded theorist. 
This type of reading was not 
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  Reflected on the purpose of the study, 
significance of the problem; research methods, 
data collection and analysis. 
  
At this stage I was all over the place, no structured approach. 
17/10/2014 Case study/ethnography/grounded theory Which one is best? 
27/11/2014 Curriculum for a diploma, BTech and BEng; 
reflect; ELOs, NATED, accords, Bloom’s 
taxonomy 
Towards formulating research 
questions 
15/12/2014 Thinking about research question, interviews, 
documents, sampling. 
  
17/12/2014 Started drafting the proposal.   
29/12/2014 Reading and reflecting on accreditation and the 
accords: Washington, Sydney, Dublin, ECSA is 
an affiliate; Bologna; heavy teaching, Bachelor of 
Engineering Technology (BET) and upcoming 
changes. 
  
31/12/2014 At this point I was planning to track changes to 
the NDip, BTEch and BING. 
Reflected on what I saw as curriculum structure. 
Thought about the changes; interviews and the 
documents. 
Eventual I used the ND only. 
19/02/2015 Selected the method – grounded theory   
22/02/2015 Making sense of issues of trustworthiness, 
reflexivity, credibility, transferability, biasness, 
subjectivity. 
Being new to research, 
qualitative research was a 
study on its own. 
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08/03/2015 Planning and brainstorming about data 
collection, sampling, sites, people, documents. 
  
06/07/2015 I was debating on the period under investigation 
(1994 to 2014). 
Planning on sites to conduct research. 
The programmes to research were NDip and 
BTech Mechanical Engineering. 
Actually, changed to 1990 to 
2015. 
I dropped other disciplines 
and concentrated on 
Mechanical. 
25/08/2015 Reflected on the title: Historical curriculum – 
what, why, how. 
  
01/09/2015 Formulated a conference paper to present at 
Educon 2016. 
This was my first conference 
paper as an academic. 
03/10/2015 Understanding human experience.   
20/11/2015 Reflected on the research tool.   
22/03/2016 Professional bodies and data collection   
Not return in 
my diary. 
Informal meeting with the curriculum office at my 
university 
Made me understand the 
process of developing an 
education programme – 
starting with purpose of the 
qualification. 
06/04/2016 Informal meeting with faculty curriculum officer 
(a new one because the previous one resigned) 
to understand the process of curriculum 
development in our faculty. 
  
18/07/2016 Attended a writing retreat   
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Reflected on what, who, why. 
27/01/2017 Evolution of technikons - UoTs   
15/05/2017 Reflecting on stakeholders   
02/06/2017 Reflected on the components of an ND 
curriculum structure, credits. 
This will help in designing the 
research tool questions. 
14/07/2017 Decided to write a conference paper for Educon 
2018 conference. 
  
03/11/2017 Tested tool to collect data using quantitative 
tools, Google Form. 
  
05/01/2018 Reflected on the curriculum development of 
NDip and BTech. 
  
29/01/2018 Attended a workshop – writing a publication.   
06/02/2018 Thinking and planning the chapters.   
10/02/2018 Designing the research tool; questions. 
Jotted down names of people to interview and 
contact details. 
  
15/03/2018 The interviews   
06/04/2018 Reflected on process, interview skills, refining 
them. 
  
18/05/2018 Data analysis.   
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